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The ‘St. Louis.” 


Every American is interested in the new 
eamship of the International Navigation 
(o., popularly known as the American line. 

The new vessel stands for very much in 
the development of American industries, 
and will no doubt reflect credit upon her 
builders, the William Cramp & Sons Ship 
ind Engine Building Co., of Philadelphia; 
not probably by reason of her speed, which 
is not designed to be phenomenal as steam- 
ship speeds go nowadays, but rather for her 
ther qualities which go to make a comfort 
ible, economical and generally satisfactory 
essel, 

The first frames of the * 
July 23, 
aunched 15 months later. 


St. Louis” 
1893, and she was 
Her dimensions 
ire: Length, 554 feet; length, between per 


were 
erected on 


pendiculars, 535 feet ; extreme breadth, 63 
feet; molded depth, 42 feet; number of 
decks, 5; number of water-tight compart 
ments formed by transverse bulkheads and 
flats, 17; distance of collision bulkhead abaft 
of stem, 33 feet; displacement at 26 feet 
draft, 16,000 tons. 

As will be seen from the above, the vessel 
was put in service 
inless than two years 
from the 
if construction, and 


beginning 


it is built entirely of 

(merican materials. 
We give a view of 
»of the ten boilers, 

is seen lying in the 


vard Six of these 
have double ends 
ind four of them 
single ends. Steam 
is carried at 200 


pounds pressure and 
the engines are quad- 





ruple expansion with 
six cylinders to each 
high 
pressures, 234 inches 
liameter ; first inter 


mediate, 55 


engine —two 


inches 
diameter ; second in- 
termediate, 77 inches 
diameter, and two 
low pressures, 77 
diameter. 
They are arranged 
as indicated by the 
diagram, Fig. 1. 

The cylinders are 
ull jacketed and pis- 
on valves are used 
throughout. The 
irames are steel cast- 


inches 


‘ 


ings, and each up 
right is made in two 
parts bolted together 
at the center as in 
dicated in the photo- 
graphs because it 
Was found imprac 


up. The supports for them are seen above 
the low-pressure cylinders. 

The view of 
obstructed by scaffolding, but a general idea 


the engines is somewhat 


of their appearance can be obtained from 


below the water line, excepting in a few 
places in the engine department, where spe 
cial means are adopted for closing them, 
and where the engineers are always on 


watch. The vessel is so divided that in case 
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Besides 


engines 


engravings. these there are 49 
auxiliary 
ship, and 12 


and ventilating ; 


used in working the 


additional ones for lighting 
steam is’ used at a lower 


pressure in these, and its pressure is con 


j 





LOUIS.’ 
of collision two, and even three, water-tight 
compartments could be flooded and not en 


danger the safety of the ship. The fasten 


ing edges of the bulkheads have been made 


unusually 





secure, so that if the ship sus- 





group for each funnel. They are entirely 
separated from each other, and if one set of 
boilers became incapacitated the other set 
could do the work of supplying steam to the 
The 
engines likewise are cut off from each other 


engines at a moderate rate of speed. 
by water-tight compartments, and it would 
be possible to run the ship with either engine 
if the other should break down. 

There are 1,300 electric lights in the ship, 
and fourdynamossupply the current for them 

The passenger capacity of the ship is 
First cabin, 350; second cabin, 200; steerage, 
800. The crew will number about 400. 

In finish and equipment the ‘‘ St. Louis’ 
is believed to be in advance of all other 
vessels, many improvements havmg been 
introduced for the comfort of passengers 

She is required to make a speed of 20 
knots at trial; how much more than this she 
can make is, at this writing, undetermined 
though it has been shown that her engines 
and other machinery work very satisfactorily 

- 





Mechanical Caleulating Instruments. 
By Wm. Cox. 


It is sometimes maintained that the use of 
mechanical means 


for working out more 








or less complicated 
calculations tends to 
weaken the mathe 
matical faculties and 
perceptions, This is 
doubtless true in 
some cases, such, for 
instance, as when an 
expert accountant 


accustomed to add 





ing up quickly long 
columns. of figures, 
resorts to one of the 
many mechanical de 
vices invented for 
this purpose He 
will certainly — find 
that the continual use 
of this 


means to the exclu 


mechanical 
sion of the former 
visual and mental 
method, will in a 
short time result in 
the almost complete 
the 
rapidity and ease with 


destruction of 


which he used to per 
form the work, al 
though it may have 
the 
diminishing the men 


advantage = of 


tal strain. 

If, however, a cal 
culation consists of 
several different oper 
ations, such as mul 
division, 
squaring, etc., the 
mathematical percep 


tiplication, 








tical to get satisfac- 
tory castings of steel 
In one piece, as had 
been designed. The photographs were taken 
is the engines stood upon the erecting floor 
of the shop, and the two high-pressure 
cylinders are not in place because there 
Was not sufficient head room to put them 
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trolled by reducing valves, 


illustrated in our issue of May 23d. 


In the matter of safety extra care has 
been taken with the bulkhead system, the 


bulkheads being intact and without 


such as we 


doors 


521 


LouIs.” 


tained a shock in that place in collision the 


chances are that only one 
would be flooded. 
has been made in 


spaces. 


compartment 
This same arrangement 

the engine and boiler 
The boilers are in two groups, one 


tions are kept fully 
alive by the necessity 
of studying what is 
the nature of each successive step which 
has to be taken in order to solve the prob 
The use of a mechanical device for 
calculating 


lem. 
executing the actual work of 


previously determined by mental effort, is 












then o be a relief, resulting also 
requently in a diminution of the errors 
vhich will arise, notwithstanding the great 
vilance, when the mathematical pet 
sand faculties have to be alternately 


Much | therefore depend upon the 
ire otf the work to be performed and 
ipon the kind of instrument employed, as 


iso naturally upon the competency of the 


| to understand and solve by the 
rdinary arithmetical methods, complex prob 
When the 


wanting 


ems necessary knowledge is 


the use of mechanical devices spe 


cially applicable to the solution of the prob 
lems"under consideration becomes of inesti 
mable value ; and even when the ability is 
the 


use to check the calculations performed by 


possessed, such devices are of createst 
the ordinary methods. 
Mechanic al 


considered as 


calculating devices may be 


belonging to two classes 


those which in all their principles and mo 
tions are purely mechanical, and those 
which, while they embody some mechanical 
features, are dependent upon a combination 
of logarithmic or arithmetic scales. <A 
notable example of the former is the arith 
mometer, first made applicable to practical 
use by Thomas de Colmar, in 1818, and sub 
sequently improved and simplified by Mr 
S. Tate and others. The best 


known and 
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the various 


to the second class is the 


most extensively 


employed ot 


devices belonging 


common slide rule, invented by Edmund 


Gunter, in the early part of the seventeenth 
century 

The chief merit of the former class of in 
struments is found in the absolute exactitude 
of the results obtained, even in such cases as 
the product of ten figures multiplied by ten 
ete Although a great 
not always be effected, 


others square roots 


saving of time may 
vet the saving of labor and mental wear and 
tear, coupled with the certainty of the re 
sults being correct, are of very great value. 

The chief value of the instruments of the 
slide-rule class is found in the comparative 
rapidity of execution, with results correct to 
a certain degree, dependent upon the size of 
the the length of the 
scales ; as a calculation worked out 
with four-place logarithms will be far from 


instrument, that is, 
just 


being as accurate as one worked out witha 
table of seven-place ones. 

The following table, showing the results 
of a calculation of the area of a hexagon, of 
which the co-ordinates of the corners were 


given, will convey an idea of the relative 


THE “Si 
amount of time required by different meth 
ods, as also the degree of exactness obtained 
by each : 


Area in Time Occu 
Met ‘rod Employed Square pied in Min 
Meters utes 
Direct calculation 6663 61 9 
Caleulation with 5 fig 
ure logs 6663 55 9 
Calculation with Fuller 
spiral rule 6663.6 the 
Calculation with 20-inch 
slide rule 6665 5 5 
With the calculating 
machine 6663.61 10 
With Zimmermann’s 
multiplication tables. 6663 61 ile 


It is here seen that the quickest method is 
the one with the slide rule, although the ac- 
curacy would in many cases not be sufli- 
cient, while the longest is that with the me 
chanical 
perfectly 
mental effort. 


calculating instrument, giving a 
solution with the 
With a slide rule having a 
longer scale than the such 
as the Thacher, whose scale is 30 feet long, 
much 


reliable least 


much above, 


more could be ob 


tained ; computations having been carefully 


accurate results 
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worked out with it involving a mean error § ing to the number of factors in the form 





of not more than 0.0031 per cent., or about to be solved. As an example, one of 





| most of these will solve the con 


82.000° 


recent 
cated formula 
The distinguishing mathematical differ 





a 44 /d> XK (py — Dy) KS, 
s. 4 1 86 | 
HP. . x t 
M1 (1+ 7) 
giving in less than half a minute the volu: 
L.P L.I ere tet LP and weight of steam that will flow throu 
77 77 7 55 any pipe with any pressure, whereas the 
- ; lution by the ordinary methods would 
(merica vinis Fig. 1 ‘ 
. 











Louis.” 


minutes, and necessit 


instruments 


ence between the two classes of quire at least ten 


is particularly seen in the case of the solu- the use of two if not three tables. 


tion of problems in proportion. With the A further point in favor of these sp 
arithmometer and other instruments, such as devices is that the effect proluced by 
the comptometer, belonging to the same — slightest modification of any one of th 


class, the second and third terms of the pro- tors in the formula is immediately and th 


portion must be first multiplied tozether, oughly appreciated, whereas such can 
be done at labor when 
follow: 


By this means the mathematical percepti 


after which their product is divided by the the cost of vreat 


first term, giving the fourth term or result, arithmetical mode of solution is 
the obtaining of which has thus necessitated 
two distinct operations. 

With all the 


slide-rule class, the first term is set opposite 


are considerably stimulated, research 
the effects of 
easy, While the routine labor is reduced 1 
minimum, 


instruments belonging to cause and changes beco 


the second term, then without any further This is the case with all p: 
operation the fourth term or answer is read 
This, of 
applies to all problems involving the ex- 


lems solved by the slide-rule class of inst 


opposite the third term. course, ments, but it applies only in a very limit 


degree to the use of the purely mechani 


instruments, whose chief value, as has bi 


, } 

. tl }) 
pression z = “*" and largely accounts : s 
¢ , said, is to be found in the absolute accura 
obtained and the great relief from men‘ 


strain afforded when much work of a simi 


for the greater rapidity of execution obtained 
with this class of instruments. 


Reference has been made to mechanical ture has to be done. 





devices specially designed for and applicable 
only to the solution of certain definite prob- 
lems. 


See 
A gool average is generally a credital 
performance ; but too tight at one end 
too slack at the other will not do for a m 
chine fit. 


All such beiong to the slide-rule class, 





the results being obtained by.a combination 






of 4, 5, 6 or more logarithmic scales, accord- 
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THe “St. Lovuts.”"—Uprer Deck 
Various Causes of Boiler Explosions—I* the right-hand side of the shell. The rupt in this case Sometimes corrosion has 
» Ba 
ure occurred first at A B, where the plate occurred at the bottom of the shell, wher 
By WintuiamM Henry Fow.er. Wu. Sc., bad been externally corroded for about 8 it rests on a mid-feather wall. This method 
Assoc. M. Inst. C. E feet of length until it was as thin asasix- of seating boilers has been fruitful of explo 
eee pence and too weak for the ordinary work- sions, as affording a great opportunity for 
It is not universally understood that in i™g pressure. The extent of the corrosion is the accumulation of moisture 
boiler explosions it is not so much the steam roughly indicated by the shading, Fig. 1, Case 2, Fig. 3, shows a defective mode of 
as the hot water which is the destructive %0d the mannerin which the secondary rents setting that frequently causes corrosion 
ugent, so an inquiry as to where the energy The result in the actual instance illustrated : 
. ath P MD A _—_— . . . 
is stored is an important preliminary to the ’ * was that the leakage of a longitudinal seam 
: : ed y Back Enc , . , > 
study of the question. A _ boiler shell is nor is" —~ kept the brickwork damp and set up the : ( 
mally in a state of high tension, and when — ».S 4” 2 rh corrosion that led to the rupture Y, . 
‘ j \a ¥ \ aed =<” ——— y =n Paes . . ma . 
once a rupture is produced by the action of a \s External corrosion is comparatively slow os a 
the static pressures on a locally weak spot Fie.t in its action, at most about ,', inch per year a ee, : 
rm the stored-up energy is then capable not and with a large factor of safety and search ‘ : : 
rm 5 














of t only of enlarging it into a complicated series ing periodical inspection it can be detected : : 
of rents extending through the sound por before it becomes serious. The flues should ; Ej 
tions of the structure, but of producing all be large enough to allow the passage of a Pe / || 
the other destructive effects The amount D ; man with ease, and the concealment of large ime yo 
ae of energy stored in the hot water and the areas of plating by brickwork should be Kig.9 
steam of « boiler, and capable of being at avoided, The jointing material between th shell was weak and yielding and probably 
In 


once expended in the event of an explosion, boiler and setting should of fire clay promoted the grooving. Fig. 6 is a peculiar 
: ‘ . om Fig.2 . o P 4 . ‘ : : % . 
rolui is shown in Table J. throughout, and not of common lime mortar case of grooving in another boiler which ex 


on account of its hygroscopic character ploded 











The waste heat and gases went out 


brow on ' _ 
rABLE I. ; ' 
the 4 Wel the Maen at putes How procueed, Mx through the side of the tire box, there was 
uli Catia, iii Utila at ) oS a longitudinal seams should be arranged to jo uptake and the cumbered crown plate, on 
ote whe gy Jiberatec on an sloar > STD . 
Reduction of the Pressure clear the brickwork 














F Fig.d wcount of its excessive pliability, became 
to Atmospheric Pressure, | ansiy , pene J hell , 
Initial and of the Temperature ne Internal Corrosion of the Sh Next to 
Absolute ,, " to 212° F d Fractuy ae h P f 
Pressure, | /empera wie Fig.3 : the external corrosion is the internal wasting 
‘ ure. ‘ : me , == FEAT Aa EE SRL. RITE 
— Fig.6 ] by the action of the feed water lhe etfeets ———- + 
By 1 Ib. of By 1 lb. of — from this cause vary widely Sometimes 
Water Steam | ' ; : 
the plates are eaten over their entire surface 
jf . . . . 
Lt and sometimes the corrosion is in pits, so \ 
4us,. per . ’ yn : ‘ : ; 
Sq. Inch. °t Foot-pounds. Foot-pounds, that while the internal corrosion is) often : 
25 240 Hi 29,596 7 ant . ; 
50 281 2.550 68 164 Fig. American Machinist more rapid than external, the explosions 
75 30% 1.816 90,739 from this cause are not so clearly defined 
100 327 68° 5 106,673 . : 
150 358 10,536 129 004 It is often a fact that the external and in 
200 3s1 14,1:3 145,121 See man allel lines 
25) 101 17 314 157,830 ternal corrosions run in parallel line 
Combined Corrosion and Vechaunical At 
From this table it will be seen that the were developed will be understood from the tion : Grooving When corrosion is accom 
ivailable energy stored in a body of hot same figure. In this case the secondary panied by bending movements, its Wasting v 7 
water when the absolute pressure is 150 rents did not extend far, and the evidence as action is intensified, and “‘ grooving” or vig. 10 
pounds, is enough to raise it to a hight of to the relationship of cause and effect is channeling occurs. Fig. 4 is an example ot 
two miles, and at 250 pounds the available clear, and it is not difficult to understand the failures from this cause in cylindrical 
energy is enough to raise it more than three how the corrosion was caused, Fig. 2 shows — flat-ended boilers. The groove results from 
miles. A few actual cases are stated in that the brickwork seating, CD, uponwhich the — breathing 


lable IL. and in it a comparison is drawn the boiler rested was 15 inches in width, and action in un 
. . : : : ‘ vrooved, as shown at the convex corner of 

between the energy stored in boilers andthe corrosion here could occur without being stayed circular 

weight of gunpowder capable of an equiva- observed. Any moisture leaking into the end plates with 


lent effect. side flue would drain to the point D, and the changes of 


the turned tlange 


Ripe (frooving at Riveted Seams Between the 
pressure \ Shell and Tubes.—This is sometimes found 


TABLE ILI, aut the edges of the overlaps of both shells 

















local fretting From 
% action splits off , and furnace tubes. In the longitudinal 
ess] : . . ° ° 
" pa the scale and seams. the bending action is because the 
” S : ; ’ ; shell is not truly circular, and the couple set 
sp Approximate Weight Available Energy. sa D oxide as fast us he ‘ agers lefl 
by 1 l'ype of Dimensions | & Energy | 3 it is formed and up by the stre - - the pla - : oust ts the 
l ' — ee a would § ex poses the plate joint The action is worse with boilers of 
th = litt 5 “ ’ : . . 
l r Boiler = for continual small diameter and with a narrow single 
ri ti 5 A — = . : . aT 7 . 
> Boiler, Water. Steam. Water. Steam Total = satin The riveted overlap The injudicious use of 
an - ee) ' 5 : . , , 
eroove a4 } calking tools sometimes starts the grooving 
len ft | Ma 5 
How: , Lbs. Foot Foot Foot course, locates J) Grooving in Locomotive Boilers.—TVhe dan 
ya ; Length. Dia. per ‘Tons. Tons. Lbs. tons tons. tons Feet Lbs : — ; , ° : : —_ 
cepti Feet. Feet. sq.in itself in the nor tl ver from grooving is much more serious 
“ae ancashire.. 7 x 7 on 1% Vs a on rosy one an oe oars , v0 mally weakest —— with locomotive than with stationary boil 
becol igg-ended. 30 xX 6 80 ile 10 88 64.740 4,083 GS.823 (12,514 574 spot or the place that bends the most. The ers. A larger number of disastrous explo 
: Marine... 15 x 18 150 39 24be 100 289,663 6,005 205,665 7,581 2.404 M p e . . 
iced t 7 mechanical movement has more to do with sions have occurred from this cause than 
ill pr the formation of these grooves than the corro from all other causes 
P inst CAUSES OF BOTLER EXPLOSIONS, come in contact with the plates, and the sion, for they form in the steam space almost rg (Gam put together The 
limit External Corrosion of the Shells.—Some width of the bearing made a secure lodg- as fast as under the water, and sometimes \ vrooving is at the lon 
chani f the most disastrous explosions have been ment for the water and made it difficult for they eat clear through the plate before other \ ) | gitudinal seams, and is 
has b rom this cause. The corrosion is generally the heat to drive it entirely away,even when parts of the boiler show any signs of wast my | so frequent because 
weeura iue to dampness of the brickwork, and this the boiler was in use. It was found upon ing. Fig. 5 is atypical case of grooving in r eae the barrels-are of small 
. . . . . . . . . 4 bs S 7 —_ is , , ‘ : . 
1 ment ay be due toleaky rivets, pipes or cisterns, investigation after the explosion, that close a vertical boiler at the junction of the up _——s diameter and the press 
a simi r to drainage when the boiler is below the to where the corrosion occurred there wasa_ take with the crown of the fire box. The ’ ures fluctuate widely ; 
< ‘ . . . 
vel of the ground ‘*jack-well,” with a water level above the uptake acts asa stay to the crown plate, and, Fig.tt the jolting also aggra 
Case 1, Figs. 1 and 2, is an ordinary two floor of the side flue, and the chain of causes in this case, when the stay became too weak sci dali vates the case. Che 
edit ue boiler which burst near the back end at leading to the explosion was complete. for the pressure and let go, the fire box groove, as in Fig. 7, 
ed a : ‘ So When the primary rupture is longitudinal, crown collapsed under the additional load is sometimes so fine as to be almost invisible 
cnt abe - os “pe 2. 7 ' ’ is a " ° 7 > 
wal aot ee Institution of Civil the secondary circumferential rents do not and the boiler went up like a rocket. The before the explosion. In explosions of loco 
i i ungineers, ‘ondense yy and tor the AMERICAN , 


MACHINIST usually stop within such moderate limits as attachment of the base of the fire box tothe motive boilers from longitudinal grooving, 





524 
it has always been with overlap joints and 
never with the double butt-strap type 
Stresses from Unequal Expansion 
traction.—The 
evidenced by th 


and Con 


severity of such stresses is 


explosion of long cylin 


drical boilers at circumferential seems. often 


with little warning Boilers heated along 


the bottom t whil 


cold 


opposing 


nd to curl up at the ends 


feed water along the bottom causes 


stresses Fractures caused by this 


means sometimes from the rivet holes 
to the edge of the 
from hole to hole 
into ‘‘ seam rips ui 

Rastrick Boilers. Fig 


eral arrangement of this type of boiler, often 


rup 


overlap ind sometimes 


when they rapidly develop 


& shows the gen 


used in iron works for utilizing the waste 


heat of puddling furnaces, and productive of 


some most disastrous explosions. The shell 
is practically of the plain egg ended type 
set upright, and the flames striking this 
first then pass through two or four cross 


tubes into a central descending flue tube. The 
heat from puddling furnaces is not great in 
quantity but is intense, and its impingement 
on the vertical plates of the shell, which are 
thick on 


overheating and distress at the riveted joints 


account of its large diameter, causes 


which suffer from lap fracture and some 


times seam rip. The sulphurous fumes of 


the furnaces are also destructive, the corro 
being often not 


detected by careful 


sion so caused apparent and 


only to be examination 


of the rivet heads and the edges of over 
laps 

Fig. 9 exhibits an interesting case of fail 
ure of an externally fired boiler, the explo 
sion in this case occurring two hours after 
the fires were drawn and with the pressure 
considerably below the maximum. The 
boiler was fired under the bottom, the waste 
gases passing through two internal flue 
tubes, the feed water left a sediment, and 


after three months use leakages at the 
ring seam over the bridge required patch 
No. 1, and shortly after patch No. 2 was 


added. This did not stop the leakage of the 
seams between the thick and the thin plates 
torn as shown when the 


one of which was 


boiler was only two years old, 

Inu fied ntly Strengthened Holesin Shells 
Many explosions occur from local weakness 
caused by manholes or dome holes without 
that are ineffi 
This weakness has 


compensating rings or those 


cient for the purpose 


been clearly demonstrated in hydraulic ex 


periments where in one case a Lancashire 


boiler gave way at the manhole under a 


pressure of 200 pounds, when the estimated 
seamless shell with 
The 


exceed 8.6 


bursting pressure for a 
out the 
circumferential 
while the 


hole was 466 pounds. 
did 


material had been proved 
20.6 tons. In 


mean 
stress not 
tons, 
capable of standing another 
test 


around a 17-inch circular opening the boiler 


with a small wrought-iron neck riveted 
gave way at that point when the pressure 
had only reached 250 pounds. The 
add materially to the 

shell locally 
a large hole, and even a small 


sides of 
a dome will not 


strength of a boiler which is 
weakened by 
hole seriously weakensit. In an experiment 
with a cast-iron mouth-piece fitted around a 
20-inch hole, 
80 square inches as against 8} square inches 
of the 


gave way at 200 pounds, 


although its sectional area was 
removed boiler shell plate, this part 
proving that cast 
iron is an unsuitable material for manhole 
mouth-pieces. 

oe 
Double Cylinder Planing 


Matching Machine. 


A New and 





This machine, of which we give an illus 
tration, is made A. Fay & Co., Cin 
cinnati, Ohio. The machine is made in three 


sizes to plane two sides up to 24 inches, 28 


by J. 


inches and 30 inches wide, and 10 inches 


thick, and to match or joint up to 18 inches, 
22 inches and 24 inches wide, 


The 


respectively. 


framing of the machine is massive, 


The journals, shafts, gears, screws, bolts, 
etc., are made to standard sizes, and under 
a system of interchangeable parts, so that 


duplicates can be readily supplied. 
and 
slotted on all four sides with journals 2, 


The cylinders are of solid forged steel 


inches diameter, lead ground, with way bear 
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ings scraped to fit. The bearings of the 
upper cylinder are yoked together, and 
planed to fit cored uprights cast toa solid 


bed plate and bedded in a groove that keeps 
them in line. These bearings carry the 
pressure bar over the lower eylinder which 
rises and falls with them, but bas also in 
dependent adjustment, and after the press 


ure bar is set for the cut of the lower cy linder 


it needs no other adjustment for variations 
of cut. The lower cylinder runs in a heavy 
frame, adjustable to suit the cut, and has 


pressure bars on each side of it 

The 
so that the upper cylinder and feed rolls can 
together, that 


out of gear, 


power-raising attachment is arranged 


be raised or lowered or so 


they may be instantly thrown 


and any desired adjustment made by hand. 
When the 


forward it 


upright lever shown is thrown 


unlocks the upper cylinder 


ind tightens the belt operating the raising 


attachment, and another lever on the end 


gvirt, convenient to the operator, throws the 


friction in and out, and raises or lowers the 


cylinder and rolls as the lever is thrown one 
way or the other A gage is placed on 
top of the side frame in a position to be 


easily read by the operator. Suitable 


stops 
are provided to prevent accidents from the 


cylinder and rolls traveling beyond a safe 


Ball be 
upper cylinder screws rendering them easy 


point. ‘arings are placed under the 


of adjustment by hand when desired. 


The matching arbors of steel 2,°, inches in 





MACHINIST 


The 
machine, and 

The feed of the 
is very powerful, the rolls being large, 


are heavily weighted. weighted levers 


are inside the move with 


perfect freedom. machine 
and 
weighting being so 
The 


front platen has two rollers in it to relieve 


the belting, gearing and 


proportioned as to allow no slipping 


he avy timbers of friction, and this platen is 


arranged to admit of using the regular arm 
for holding the 


or a wooden lever as preferred. 


material against the guide, 


Ordinarily two rates of feed are furnished 


with the machine, 41 and 56 feet per minute, 


respectively, but other speeds are provided 


if desired 
and 


Each machine weighs 15,000 pounds, 


has a shop number attached to it, and there 


is also a number on each casting 


The countershaft has tight and loose pul 
leys, 16 by 10 inches, and should make 1,000 
revolutions per minute. 

—_ a - ee 
Plates of Uniform Strength. 
By ALBERT E. Guy 
SECTION 12. 
RIBBED PLATES—CONTINUED 
The preceding paragraphs treat of cases 


occurring frequently in practice, and will be 
found useful for determining the dimensions 


and strength of and covers 


cylinder flanges 





aa ert. 
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A NEW 
diameter, and 1}% inches where the heads 
are applied, have each three bearings, one 


of which is placed at the top of the spindle, 
removed, for changing 


bolt. 


which can readily be 


the heads, by removing one 


A weighted matcher clip, with steel chip 


breaking lip, valuable for working cross 


grained and knotty lumber, is hinged to the 


matcher hanger, and a uniform pressure 


maintained by means of the weight. Regu 


lar matcher heads of gun metal with 


screws and solid milled matcher cutters, or 


Shimer matcher heads, are furnished with 


the machine, as may be ordered. 


To prevent shavings produced by the 
scattered 


annoyance of the 


cutters from being over the 


to the 


side 


machine operator, 


shaving hoods are fitted to each hanger, 
about the cutter heads. which direct all 
shavings away from the machine. These 
hoods are convenient in attaching exhaust 


removal of the 
exhaust fan. Pressure 
are placed after the cut of the matcher heads 
to hold the 
matched. The matching works are placed 
after the the material 


being toan even thickness 


pipes for the shavings by 


means of an dogs 


material firmly while being 


lower cylinder, thus 
brought before 
being operated on by the side cutters. 

The feed 
inches diameter, 


works consist of six rolls 7 


and with large journals, 


one pair, placed after the matcher works, 
keeping the board in a straight line, and 
feeding it entirely away from the machine. 


The feed rolls, mounted on planed upright 


stands, are fitted with socket joints and 
connected at each end by heavy expansion 
gearing with double or outside links, and 





DOUBLE 


steel 





CYLINDER PLANING AND 


composed of plain or flat circular plates. 
More 


men have 


frequently still engineers and drafts- 
to deal with ribbed plates, 
to be hand 

text-book to help the designer in his work. 


but no 


formule are found in any 


There is, however, a good collection of ex 


perimental data and records of a great num 


ber of constructions and machines which 
have successfully stood the test of time. 
Nevertheless the lack is felt of a sound 


theory which would put a little order in this 


mass of documents and data and would gen 


eralize the subject in such a way that new 


cases could be treated by logical deductions 
from the rules established. 

In treating the flat rings and plates in the 
to handle 


preceding chapters,* endeavoring 


the subject with the least possible mathe- 
matics, it has been necessary to neglect, for 


the time being, certain forces which play an 
important role when very elastic or thin ma 
terial is used for the plates (wrought-iron or 
steel as in boiler work), but which are nearly 
dealt 
with (cast-iron and brass). These forces may 
be totally of ribbed 
plates when the ribs and web are 


insignificant when brittle material is 


neglected in the case 
cast to 
gether. Then all the general considerations 
employed in the first part of this work be- 
come good for the present one, and we may 
use here the general formulse we have estab 


lished. They are all of the form : 
a 


*See AMERICAN MACHINIST, 


December 20, 1894. 


MATCHING 


issues of July 5th, 
October 4th, October 18th, November 15th and 29th. 


M 


J = moment of inertia of the 


Jury 4, 1895 


= bending moment ; 


section 


the beam or plate considered ; 


axis tot 


the 1 


a = distance from the neutral 
most strained fibers ; 
f = the permissible strain of 
terial 
The work has been relatively easy for 
since we have 


rectangular in 


tion 


‘the symbol 4 


section 


is the 


for W 


hich 


a 


length of the se 


oT 


h 


hia 


had to deal only with plate 


and for any radius of a circular plat 


b5=2r 


r. The 


object of the 


calculations 


being to find the hight or thickness#A of th 


section 


at any radial length 7 
ter of the plate, 


and / is easily determined. 
With radially ribbed plates the conditior 


chan 


EL sections, 
multiplied the difficulties of the 
[ section 


since 
I 
a 
I 


a 


for a 


for we 


T or 


=b h? —b, h,? 


1 1 


have 


to deal 


has no less a value than : 


the 


proble 


from the cen 
hence 4 is a known quantit 


with T, [ « 


and circumstances seem to hay 


modul 


tbh b, h, (h h 


bh? 


For a [ or I section, 


A cast-iron cylinder bottom of radius R 


I _obh* 


a 
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20 


R supports a 


pounds per square 


calculate its 
fixed at the 


firm] 


ig 


cylinder. 
In paragraph 2, 


the thickness of a plate 
and uniformly 
great, 


edge 


ness is not too 


Ame 


ribs for 


cylinder wall 


J is the allowable stress 
the material ; 
= 3,000 pounds ; 


The thickness of the bottom plate should 


not 


be 


wall, 


uniform 


dimensions 


equation 


100 « 20 


inch. 


edge or 


firmly 


loaded. If 


we may 








3,000 


very much 


in excess of 


cast 


(17) 


per squi 
for convenience let us mak¢ 
then 


bh 





pressure pP 


considering it 


with 


fixed at 


ire inch 


= 0 '.66 


that of 


1\ 


It is required t 
t} 
tt) 


expresst 
the 
this thick 
dispense wit! 


XN 
( 

wan Mach n Py a > “ 
BB (\ 

Fig. 21 

the bottom. The thickness of th 
tu 22 
Pg 





is 
h 





ke 


10uld 


f the 


Jury 4, 1895 


Equation (17) is : 
h mex. = 0.988 R J? : 
f 


‘100 - 
— & 
8.000 


] 0.988 « 20 425, 
a 
iis value is too great, and although h at 
nterequals zero, theoretically, it would be 
surd to design a cylinder bottom of 3 '.425 
iximum thickness, while that of the wall 
only 3 Let us then make the bottom 
ith a thinner plate strengthened by ribs. 
he first question to deal with is: What 
uld be the number of the ribs? 
Apart from the empirical rules given in 
nd-books, we may use the following formu 
by anticipation, as we have only treated 
circular plates up to the present time, 
d since itis derived from one expressing 
1e strength of a triangular plate having for 
les two straight lines and an arc of circle, 
the number of ribs is 


R z 
113, ) iti= 9 / hi 
nt 1 
Making h = 8 thickness of web, we 
iv¢ 
2x 20 / 100 7 
a » 1 — 11.68); 
(8) 8.000 
round number 12 ribs. 


The following method may also be em 
loyed with sufficient accuracy. Fig. (21) 


epresents part of the plan of a ribbed cir- 

lar plate. The metal inclosed between 
iny tworibs eo dA ando B and the arc AB 
must be strong enough to withstand the 
pressure p = 100 pounds per square inch, 
It will suffice in most cases to calculate the 
strength of a circular plate, of radius r. 
circumscribed within these three lines 
Using Grashof’s formula for a_ plate of 
uniform thickness, the value of 7” for a given 
thickness / is, 


113) r h 5 =f 
2 p 


(he distance D EH = 2 r assume to be one 
f the n sides of a regular polygon inscribed 
thin a circle of radius O F = R—r. 


114) The side D FE = 2(R—?7r) sin.) 
n 


hence 
E 180 
R sin. ( ) 
15 /t 
115) > aa ‘ 
Sie 180 
1+ sin. ( ) 
n 
Since thickness 4 = §’, equation (113) 
vives us, 


/3 3.000 


fem £ As _ . = 4'.187; 
$ 2 100 
and by equation (114), 
, . 180 
= sin. ; 
rF— “ 


Whence sin. > = ae - 0.26483, 
n 20 — 4.187 
We find in the table of sines that 0.26483 
is the sine of an angle of 15.35, degrees, 
hence the number of ribs 


80 ee 
n= : = 2itee * 
15.385 
in round number n = 12 ribs. 


It will be found convenient to make the 
ribs of the same thickness as the web, 7. e., 


—— 
Detroit Meeting of the American Society 
of Mechanical Engineers, 
rhe spring meeting of the American So 
ciety of Mechanical Engineers was held in 
the city of Detroit last week, according to 
the program previously announced, and adds 
another to the long line of professionally and 
socially successful meetings to be credited to 

the society and its hosts. 

he New York contingent did not travel 
to the rendezvous by the originally planned 
route, because at the last moment, when 
everything seemed to be satisfactorily ar- 
ranged for transportation, the Grand Trunk 
Passenger department refused to run a din 
ing caron the train, the result being that 
Mechanical 
engineers do not travel quite as much as 


another road got the business. 


some other classes of people, perhaps, but 
When they do, they must of course have all 
the latest and best improvements, 
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The trip was made without special inci- 
dent except that a combination of grade and 
curve encountered just after leaving Albany 
stalled the train for about half an hour, until 
a third engine could be brought into service 
as a pusher, the New York Central road 
having evidently not yet had sufficient ex 
perience to enable them to decide just how 
much of a passenger train can be pulled and 
pushed over that piece of track by two 
engines. 

The train was finally pushed onto the large 
transfer boat at the Detroit River on time, 
however, and this curious boat with its two 
duplex, horizontal engines, below decks, 
driving the separate paddle wheel shafts 
through the medium of large spur gears and 
pinions, carried the party again to the 
United States, where, upon coming from the 
Station, most of the male members of the 
party might have been seen furtively se- 
questrating omnibus tickets purchased on 
the train in blissful ignorance of the fact 
that carriages specially provided by the re 
ception committee were in waiting for them. 


The first thing on the program of the en 
tertainment committee was a steamboat ride 
to Belle Isle Park, which is a beautiful park 
of 700 acres laid out upon an island belong 
ing to the city of Detroit. A long line of 
carriages took the party from the boat land 
ing around the island and back to the city, 
by way of the fine bridge which forms the 
second means of communication between 
the city and its park. It was very hot 
weather, but the ride was an enjoyable one 
nevertheless. 

TUESDAY EVENING’S SESSION, 

The first session of the society developed 
the fact that the hall chosen for its sessions 
was not an ideal place for such meetings. 
It is in the second story of the fine Y. M. C. 
A. building—so near the street as to make 
the street noises often more audible than the 
voices of those who were reading or discuss 
ing papers. Besides, the acoustic properties 
of the hall seemed not to be of the best, 
though this could be better judged, perhaps, 
were it not for the fact that the heavy rails 
and switches of one of Tom Johnson’s new 
est trolley roads were being laid by the aid 
of much hammering just outside the win 
dows, which had to be kept open for some 
relief from the heat. 

There was no address of welcome nor 
presidential address ; the society proceeding 
immediately to business at the appointed 
hour, by the presentation of the first paper, 
which was entitled ‘‘ The Old and the New.” 
This was written by Robert Allison, of Port 
Carbon, who would have presented it in 
person, had it not been for the fact that the 
citizens of Detroit seem still to think that 
the regular daily round of duties, such as 
rising, eating breakfast, going to work, and 
so on throughout the day can be properly 
performed only when the hands of watches 
Detroit 
‘sun time,” 


and clocks are in certain positions. 
goes by what is usually called 
which in Detroit is about half an hour faster 
The meetings were 
However, Mr. Allison 
got in in time to take part in the discussion 
of his paper, which was published in full 
last week, together with that part of the 


than standard time. 
opened by sun time. 


discussion upon it which had been prepared 
in advance of the meeting. 

In the further discussion, Mr. Geo. I. 
Rockwood, of Worcester, speaking of what 
had been said by Olin Scott about water 
wheels, said it was a surprise to note the 
manner in which water wheels were de- 
signed. He doubted if any maker of turbine 
water wheels could give a_ satisfactory 
reason why his wheel would give, say, 
The usual method 
of procedure seemed to be to build a wheel, 
and then take it to Holyoke and test it and 
experiment with it until it gave a satis 
factory efficiency ; then this wheel was taken 
as the pattern or model for succeeding ones, 
without much attempt to examine into the 
science of the construction, or to know much 
of the principles involved. 

He said that at the Worcester Polytechnic 
Institute, ho ever, they had recently put 
up a very com, lete plant for testing water 


80 per cent. efficiency. 


MACHINIST 


wheels, arrangements being made for accu 
rately measuring the water used, by means 
of the Venturi meter, which was used at the 
Columbian Exposition, and also by an accu 
rately constructed weir. There were also 
means for measuring the power developed 

The paper was also discussed by Messrs. 
Holloway, Washington, Jones, and others, 
the former paying a tribute to the skill of 
the old-time machinists, whose work was 
done absolutely without the tools that are at 
command now. Their work was handicratt ; 
the present work consists in good machine 
tools, well managed. He said the first high 
speed engines were built by Eaton Rogers, 
of Dayton, Ohio, many years ago. They 
were about 8 x12', and made 300 revolu 
tions per minute. These were the engines 
of muley saw-mills. 

Mr. Jones related his experience when an 
apprentice at the Southwark Foundry in 
Philadelphia, where, when the bed-plate of 
the engine for the U. S. naval vessel ‘‘ Mis 
sissippi ” was to be cast, he was sent around 
With invitations to the citizens of Philadel 
phia to come and see the casting poured. 
It weighed five or six tons. This bed was 
finished entirely by chipping and filing. 

The next paper was entitled ‘* Descrip 
tion of a New Form of Sterilizer.” By 
A. M. Goodale, Boston, Mass. 

This apparatus was designed for steriliz 
ing materials used in a large hospital. The 
operation of sterilizing consists of heating 
to a temperature suflicient to destroy the 
bacilli. 


angular chamber for holding the material 


A cylindrical shell contains a rect 


upon trays, with coils of small steam pipe 
surrounding the four sides. Steam is ad 
mitted to the whole chamber, and to the 
coils independently. The live steam at 25 
or 30 pounds, and 260 degrees, effects the 
sterilization by direct contact, and after that 
steam is discharged the steam in the coils 
dries everything so rapidly that as soon as 
the steam is all discharged from the chamber 
the articles may be removed 
There was no discussion 


‘A Portable 
By W. H. 


The next paper was entitled 
Disinfecting Plant.” 
Philadelphia. 


Francis, 


This is a different and more elaborate form 
of apparatus for the same purpose as the 
preceding. The clothing is hung upon the 
rack, and run into the steam chamber, and 
heated by the jacket steam. A vacuum 
pump is then started, and removes the air, 
after which the steam is admitted to the 
chamber striking a hood, the condensation 
flowing down the sides of the chamber in- 
After a suflicient 
exposure the steam is discharged, and the 


stead of upon the goods. 


rack is withdrawn. 

A second apparatus described is a fumi 
gator. The sulphur furnace is double, and 
the sulphur is held in a cast-iron pan under 
Additional sulphur can 
be supplied without opening. The fumes 


slow combustion. 


travel through the furnace, and are then 
sucked by an exhaust fan into the building 
to be fumigated 

There was no discussion. 


As little time was taken by the presenta 
tion of these papers, the long-neglected 
‘*Topical Questions” were taken up, and 
No. 122 was discussed. This is, ‘* Can it 
be made practicable to design a machine 
which shall unite the merits of both the 
milling machine and the planer? Is not 
this problem a paradox in machine construc 
tion?” 

Henry B. Binsse, of Newark, N. J., pre 
sented the first discussion, claiming that the 
milling machine was not adapted to jobbing 
work, that cutters were too costly and too 
easily spoiled by hard castings—castings 
that would not much affect the planer, and, 
in fact, could be readily finished by it, only 
not quite so rapidly as usual perhaps. Re- 
garding the claim sometimes made that the 
milling machine was not thoroughly under 
stood, he thought this was not so, that it 
was as well understood as any other ma 
chine tool here, where all the best types of 
the machine have originated. 
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W. 8S. Rogers thought cutters were not 
expensive when the work done by them was 
considered, and he thought the time would 
come when milling machines would be used 
quite gen rally for jobbing One of the 
first things he would put into a jobbing 
machine shop would be a suitable milling 
machine 


(Juestion No, 123 was then presented. It 
reads, ‘‘ For filtering oil having very finely 
divided metallic particles in suspension, 
What have you found to be the best filtering 
miterial 


either for one operation or in 


series ° One unidentified member sent in 
& Written discussion in which he said he had 
used with success two pans, one placed 
above the other, and had earried oil over 
the sides of the upper one and into the 
lower one by means of wicks 

At the close of the meeting an informal 
reception was held in an adjoining lecture 
room, the most notable feature of which 
Was perhaps the very well-prepared and 
well-conducted refreshment service, pre 
sided over by Miss Willcox, who is at the 
head of the Women’s Exchange 


WEDNESDAY MORNING'S SESSION 


The first thing at this session was the 
presentation of committee reports, and of 
two monographs by W. J. Keep, of Detroit, 
in which he treated the subjects of ‘‘ Trans 
verse Strength of Cast-lron and Keep's 
“A Study of Molecular 
Changes in Metals Due to Varying Tem- 


Cooling Curves ;’ 


peratures.” No adequate presentation of 
these papers, or of the discussion upon them 
can be given within the at present available 


space, and they will be considered later. 


The committee appointed to investigate 
the question of a uniform standard gage for 
sheet metals, reported in favor of a gage 
of oval form (to distinguish it), and having 
notches with numbers corresponding to the 
size of the notches expressed in thousandths 
of an inch. The secretary reported that 
other societies who had been asked to take 
action in the matter had endorsed the pro 
posed gage, and by vote of the society the 
report of the committee was ‘accepted and 
placed on tile,” which, in some way, is 
thought to be very different from ‘‘ adopt 


ing” a report, or “‘ recommending ”’ it. 


8ST. LOUIS THE PLACE OF THE NEXT SPRING 
MEETING, 


Col. E. D. Meir, on behalf of the St. 
Louis Manufacturers’ Association, and of the 
Business Men’s League, extended an invi- 
tation to make St. Louis the place of the 
meeting in the spring of 1896, and it was 
voted as the sense of the meeting that this 
invitation be accepted, and the council di 
rected to make the necessary arrangements. 

At the close of the meeting the members 
walked a short distance to the Board of 
Trade building, where a lunch was served 


under a canopy upon its high roof 
WEDNESDAY AFTERNOON'S SESSION, 


Most of the papers listed for the previous 
session had to be postponed to this one, and 
the first taken up was ‘** The Strength of 
Iron as Affected by Tensile Stress When 
Hot.” By De Volson Wood, Hoboken, N. J. 

This is a record of some experiments in 
which specimens of good iron were heated 
to a dull red, and subjected to a pull while 
hot. The results indicated a slight diminu- 
tion of strength by stretching when hot, 
but if the stress does not exceed one-quarter 
of the ultimate strength, the loss is only 
about 14 per cent., and unless there is a 
perceptible elongation while hot, the speci- 
A table of the tests 
in detail accompanies the paper. 


men is not weakened. 


Gus. C. Henning, in discussing the paper, 
called attention to the fact that the reduc- 
tion of strength in the pieces corresponded 
almost exactly with the reduction of area 
by the stretching while hot, and claimed 
that the paper showed nothing more than 
that small bars of iron were weaker than 
larger bars of the same iron. 

Professor Wood was not present. 


(Continued on page 529.) 
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Statistics of the Railways of the United 
States 


f 


An abstract of the re port of the Interstate 
Commerce Commission for the year ending 
June 30. 1894. has just been given out, and 
contains many facts of interest that we sup 
pose could not well have been compiled at 
an earlier date The conditions existing 
during the period covered by the report 
cannot be considered normal. The last four 
months of the time of, and a much larger 
proportion of the traflic in connection with 
the Columbian Exposition are included, and 
a widespread and unprecedented business 
depression covered the whole period. The 
figures tell of arrearages in maintenance and 
equipment that we may hope to have to 
make up in the near future. 

There were 1,924 corporations an increase 
of 22: 


line, and one-fourth of the total capitaliza 


and 192 roads, with 42,000 miles of 


tion, were in the hands of receivers. The 
total mileage was 178,708 miles of road, and 
233,533 miles of track. The increase of 
roadway was 2,247 miles, against 4,897 miles 
increase for the year before. By merging 
and consolidation 90 roads operate 72.9 per 
cent. of the total mileage 

There were 35,492 locomotives, an increase 
of 704 


20,000 freight, with 5,086 for switching, and 


Of these 9,893 were passenger, and 
some unclassified. The cars were 1,278,078, 
of which 33,000 were passenger, and 1,205, 
000 freight, with 
derrick, gravel, officers, pay, etc. The in 


about 40,000 caboose, 
crease was 4,182, against 58,854 for the year 
before, but a great many old and worn out 
cars were destroyed 

The number of passengers carried was 
619,688,199, an increase of 26,127,587, but 
the increase was in World’s Fair travel 
The passenger mileage was 14,289,445,895. 
The average of passenger to a train was 44, 
and the average trip was 23 miles. There 
were 62,639 passengers per passenger loco 
motive, and 1,444,400 passenger miles. There 
were 58 cars for each 1,000,000 of passen 
gers. 

The freight carried was 638,186,558 tons, 
a decrease of over 16 per cent. The ton 
mileage was 80,335,104,702. There were 
180 tons of freight toa train, and the aver 
age haul was 126 miles. There were 31,909 
tons per freight locomotive, and the ton 
miles per locomotive were 4,016,755 1,888 
freight cars were required for each 1,000,000 
tons. 

There were 779,608 railway employes it 
decrease of 10.76 per cent. The decrease in 
trackmen was 16.34 per cent., and in labor 
ers and unclassified help 18.91 per cent In 
help for maintenance of way and structures, 
the decrease was 15.94 per cent., and in 
maintenance of equipment, 18.38 per cent. 

The average daily compensation for three 


years was: General officers, 59.71; other 


officers, $5.75; general office clerks, $2.34; 
station enginemen, $3.61; 
tiremen, $2.03 ; $3.04; train 
men, $1,89; machinists, $2.21; carpenters, 
$2.02 ; 
$1.18; 
$1.75 ; 
$1.93. 

The total amount of railway capital was 
$10,796,473.818, or $62,951 per mile. The 
capital stock was $4,834,075,659 63.48 
per cent. of the stock was paying no divi 


agents, $1.75; 
conductors, 
section foremen, $1.71; trackmen, 
switchmen, flagmen, and watchmen, 
telegraph operators and dispatchers, 


dend. The total amount of dividends was 
$95,575,976, or an average of 5.41 per cent. 
for the dividend paying stock. 

There were 1,828 employes killed, and 
23,422 injured, compared with 2,727 killed, 
and 81,729 injured in the year before. 251 
were killed in coupling cars, 439 in falling 
from trains and engines, 50 by overhead 
obstructions, 145 by collisions, 108 by de 
railments, and the balance by various causes. 
1 employe was killed out of 428, and 1 in 
38 was injured. Of trainmen, lin 156 was 
killed, and 1 in 12 was injured. 

There were 324 passengers killed, an in 
crease of 25, and 3,304 injured, a decrease 
of 195. 
carried, or for 44,108,228 miles traveled, and 
1 injured for 204,248 carried, or for 4,709, 
771 miles traveled. 


1 passenger was killed for 1,612,618 
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Centrifugal Foree. 
By J. BEGTRUP 


It is my object here to give an analysis of 
centrifugal force, which shall be exact, com 
plete and truly elementary. The demon 
stration must necessarily be mathematical 
but the mathematics will be of the most 
primitive sort 

In Fig. 1,a heavy particle at m is sup 
posed to move with uniform velocity in a 
circle, being tied to the center o by a string. 
If the string should break, the particle 
would continue its motion in a straight line 
tangential to the circle, for the straight line 
is the natural direction of motion, but the 
particle is Jorced by the string to move ina 
circle. The pull from the string on the 
particle is called the deviating force, and the 
reaction of the particle on the string is called 
these two forces are there 
While the particle 


moves from mto n, it is forced to move a 


centrifugal force ; 


fore equal and apposite. 


distance k& n at right angles to its naturai 


direction of mo st ke , 
tion; for if the ~~ | 
string had broken 
at m, the particle 
would have been \ 
somewhere on the , 
line m / instead of 
at a; but this 
fact cannot be 
used as a basis Fig. 4 
for the calculation 
of centrifugal B 
force, for this force PEN 
‘ ; ° H A 
is radial, that is, D 
at right angles to K 
the actual motion . 

But suppose we 
make m nm very 
small, then A x 
will be nearly Vig. 2 
radial, and if we JB 
make & ninfinitely y" 
small, A 2 becomes iF 
exactly radial, and American Machinist 
if we then can 
find the deviating o 

lrig.3 


force acting in 
this radial direction, we have found the 
centrifugal force. We first want to find a 
relation between k n and m n when these 
two distances become infinitely small, and 
this being found, we shall know how much 
the particle would be moved in a perpen 
dicular direction by the deviating force in 
unit of time, and then the deviating force 
or centrifugal force can easily be found. 

In Fig. 2, we have A perpendicular to D 
and B perpendicular to R, # being the are 
through which the particle is supposed to 
I shall first show that C r 
when the are # becomes infinitely small. 
By similar triangles WH: R :: R: D or 
H : 8 Bs se Ore 2F 3: hs Ds 
but for an infinitely small are R= D, and 
consequently in that case C= P. Again, 
by similar triangles A: R:: C+ P: Bor 
for an infinitely small are A: R::2P: B, 


hence 


have moved. 


A. BaP. F. 
I shall now show that for a very small are 
A.B= H*. 
ments and drawing lines parallel to P, A 
will be divided in the same number of ele 


By dividing # into equal ele 


ments, each of which is smaller than the cor- 
responding element of #, and the difference 
will continually decrease as the are becomes 
smaller, and will finally disappear when two 
corresponding elements become parallel, that 
is, fora very small are A= #. By a simi 
lar argument we get B= Hwhen EF be 
comes very small, and therefore for an in 
finitely smallarc # = A= B, or E'= A. B, 
that is, 
a=3 28.7. 


If, now, the particle moves with a uniform 


velocity v, the time of motion through are # 


ya Py ra 
= i of time = ¢ = Kb or @? = i a 
v e v*® 
35. 
: > hence 
0 
p=? 
2K 


P represents here the deviation 
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from a 






straight line in a very short time ¢, and the 

What is the magni 

tude of the force which will move the par 

, t2 72. : 

ticle a distance [P? ~ in the time t? 
2h 

Let acce leration per unit of time due to the 


question becomes now 


deviating force = k, then the mean velocity 


; 


in the direction of this force in the period 


kt : kt? . 
and the displacement = I 
» 
{2 2 vies t? 
hence by elimination of 
2 R , 2 
k= —. 
R 
Let the mass of the particle = m, then de 
viating force = centrifugal force = m. k 
m v? . w , 
, or putting m = where w is the 


R 32.2 
weight of the particle, we get 
wv* 


Centrifugal force pounds 


Ki 


» 
remembered that in this 


32 
It should be 
formula w 


weicht in pounds, ov velocity 


in feet per second and R radius in feet 
For the calculation of ordinary machinery, 
it is convenient to use an inch as unit of 
length and to express the velocity by revo 
lutions per minute, then centrifugal force = 


.0000284 N* w for each inch of radius, where 


A revolutions per minute ; this gives for 
‘ 100, 200 and 300 centrifugal force for 
each inch of radius = .284 @, 1.138 wand 


2.560 w respectively 

| shall now show that the centrifugal 
force of a body which is symmetrical in re 
lation to a plane perpendicular to the axis of 
rotation is the same in magnitude and direc 
tion as if the whole mass of the body was 
concentrated at the center of gravity. We 
may consider a material body as made up of 
a great number of ‘‘heavy” or material 
particles. In Fig. 8, let o be the center or 
axis of rotation, and let A and B be two ma 
terial particles of the body which is sup 
posed to rotate about 0 Also suppose all 
the particles to lie in one plane perpendicu 
lar to the axis of rotation, and let 7 be the 
number of revolutions the body makes in a 
second, then if m represents the mass of each 
particle, centrifugal force of such particle 
{7% mm T* R, which may be written centrit 
ugal force = ¢ R, ¢ being a constant factor 
for all the particles. It is, therefore, evi 
dent that the centrifugal force of each parti 
cle being proportional to its radius may be 
graphically represented by this radius 
Thus we have 0 A and o B representing the 
centrifugal forces of particles A and Bre 
make U A = UB and 
resolve o A in two forces 0 U and UA, and 


spectively. Now 
o BinoU and U B&B, we have then two 
forces U A and U B, which being equal and 
apposite are in equilibrium, and a resultant 
centrifugal force = 20 U, and this single 
force can therefore be substituted for the 
two forces 0 A and o B, but U is the com 
mon center of gravity for the two particles 
A and B, and if we had collected these two 
particles at U, the centrifugal force would 
also be represented by 20 U; thus we see 
that the resultant centrifugal force is equal 
in direction and magnitude to the centrifu 
gal force of the two particles collected at 
their common center of gravity. The cen 
trifugal force of every pair of particles in 
the body may now be reduced to single 
forces in the same manner, and every pair of 
these resultant forces may again be reduced, 
and so on, till the centrifugal forces of the 
whole body have been reduced toa single 
force acting at a single point, and this point 
is the center of gravity of the body where 
the whole mass is supposed to be concen 
trated. 

If the form of the body is such that it can 
be divided symmetrically by a plane at right 
angles to the axis of rotation, then every 
two symmetrically located particles may be 
reduced to a single particle in the symmetry 
plane and the resultant centrifugal force can 
But if the body cannot 
be divided by a symmetry plane perpendicu 


be found as above. 


lar tothe axis of rotation, there will be a 
single resultant and a resultant couple ; this 
couple can again be resolved in two couples 
perpendicular and parallel to the single re 
sultant ; the parallel couple may then be 
combined with the single resultant to another 
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single resultant, and we have finally on 
single centrifugal force and one couple at 
The dire 


tion of the single force will not general] 


right angles to the single force 
pass through the center of gravity of th 
body, but it will necessarily be equal 


magnitude to the centrifugal force of 1 


whole mass collected at the center of gravity 
It is, therefore, not universally true th 
The whole centrifugal force of a body 
any figure, or of a system of connect: 
bodies, rotating about an axis, is the same i: 
amount and direction as if the whole mas 
were concentrated at the center of gravity 


” Rankine.) 


of the system 

The general case would be fully consider: 
ina purely scientific investigation, but it 
of no consequence in nrechanical engineering 
and a closer investigation would therefor 
not be in place here. It will in no case 
correct to use the ‘‘ radius of gyration” t 
the calculation of centrifugal force. 

Ridgway, Pa. 

—E ali ——. 


LETTERS FROM PRACTICAL MEN. 


The Newspaper Man Writes About a 
Machine Shop. 
Editor American Machinist : 

One of the leading Chicago morni: 
papers has for several months past bee 
running through its columns a_ series 
articles entitled ‘‘Shop Talk, or Wonders o 
the Crafts.” 
been read with much interest by the genera 


Many of these articles hay 


public (including myself), who have derived 
therefrom much information regarding th 
various trades. That the various articl 
are written by men who are authorities o1 
the various subjects presented, and that 
their strict accuracy in detail can be relied 
upon implicitly, is proven conclusively by 
the following extract from one which aj 
peared in a recent issue. 

The subject under consideration in th 
particular article referred to, is the general 
repair shop in the small town. An extract 
from it is as follows 


‘The principal machines in a repair shoj 
are the * shapers,’ the ‘engine lathes,’ th: 
‘drill presses,’ the ‘rollers’ and the ‘di: 
cutters.’ 

‘A ‘shaper’ is a powerful machine, and 
as its name implies, is used for shaping, and 
sometimes planing, all sorts of pieces of flat 
and square steel, iron, brass, bell metal 
etc. It is frequently in request for cutting 
keys for shafting. 

‘A favorite lathe is the ‘engine lath 
which can ‘turn’ pieces of metal from on 
sixteenth of an inch to 21 inches in diameter 
and of any length up to 12 feet. The speed 
is regulated by the size of the pulley used 
six sets being attached to each lathe, and th: 
speed varies from 10 to 100 revolutions 
minute. Usually the larger and heavier th: 
‘turning’ is, the slower the ‘turning’ rv 
volves. A ‘handy’ engine lathe is tha 
which ‘takes in’ a circular ‘turning’ al 
the way from 1 inch to 5 feet in length and 
from one-sixteenth of an inch to 16 inches 
in diameter 

‘A ‘drill press’ is used for boring holes 
of all sizes and shapes, from .32 of an inch 
upward, Such a ‘press’ weighs a ton o1 
more, and it is one of the most useful ma 
chines in the shop.” 

‘*Here and there are to be found rollers 
for rolling sheets of steel, iron and brass 
One set is used solely for making smok« 
stacks for traction and stationary engines : 
saw-mills and at factories where the smok: 
is carried up in sheet-iron stacks. Th 
rollers are often in use, and it is an interest 
ing sight to watch them roll up tons ot! 
sheet iron as easily as a baby could twist 
piece of paper around its finger. 

‘*Emery wheels of different sizes and 
degrees of hardness are employed to grind 
down spheres and smooth off rough places 
In a week’s time one wheel may be used on 
three hundred jobs, not more than nine o1 
ten being alike. 

‘*In the blacksmith’s department the forg 
ings are made. Welding is a daily occupa 
tion. Inventors, including the young mat 
who dreams that he has discovered pet 
petual motion, come in and have quec! 
shaped forgings made. Generally they 
furnish wooden patterns.” ; 


Some of the information given in this 


extract will be entirely new to most ma 
chinists. It is of great interest to learn that 
a shaper is used for ‘‘ shaping all sorts ot 
pieces of flat and square steel, iron, brass 
bell metal, etc.” This is on a par with th 


definition of a ‘‘butler” as ‘‘a man wh 
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vuutlers.” I had always labored under the 
mpression that the average shaper was not 
, very powerful machine, and that it was 
ot such a particularly prominent tool in the 
verage repair shop, as to be named _ first 
ut I am very glad to have learned other 
vise 

It is also very interesting to learn that the 
ngine lathe is the ‘‘ favorite lathe,” and 
hat it can turn up to 21 inches in diameter 
nd 12 feet in length. If it had not been 
or this accuracy of definition one might 
lave supposed that some of the magnificent 
ools in the larger shops, which will take in 
ieces muchexceeding the dimensions given, 
were engine lathes. It is very unfortunate 
hat the article in queston does not tell us 
If the writer 
iad not further stated that the speed of the 
ngine lathe was regulated by the size ot 


vhat these larger tools are 


the pulley used, we might have gone on 
helieving that the usual method of ‘‘regu 
iting’? was by changing the speed of the 
shop engine. Passing over the useful data 
regarding speeds, the statement that a 

handy lathe” is that which takes in a 

circular turning,” is very startling, and we 
ire very glad to know that it is not a square 

turning” which is usually operated upon 

We suppose that by the word ‘‘ turning’ 
he writer means the piece being turned 
| think he must have gotten this expression 
from a mechanical dictionary, as I never 
saw the word used in this sense anywhere 
Ise. 

The statement that the drill press is used 
for ‘‘ boring holes of all sizes and shapes ” is 
not as wild as it may seem at first sight 
\nyone who has watched the eccentric wab 
blings of an illy-made flat drill in some ot 
the so-called drill presses used in the coun 
try job shop, will be inclined to agree that 
the holes made with one of those drills may 
he not only of ‘‘all sizes” but pretty nearly 
of ‘‘ all shapes.” 

As a piece of statistical information it is 
very useful to learn that one emery wheel 
may be used on 300 jobs in a week. This is 
itthe rate of five jobs per hour for six days 
of ten hours each. It is too bad that the 
writer stated that ‘‘ not more than nine or 
ten would be alike,” as the choice of figures 
leaves one insome doubt as to his strict ac 
curacy, and his numerical preciseness in 
other placesis such, that for the sake of con 
sistency it would have been desirable to 
have the same exactness obtain throughout 
the article. 

The public was undoubtedly very glad to 
earn from this article that forgings were 
made in the blacksmith department; they 
might have supposed that they were made 
inthe paint shop. That the very remarka 
ble and unusual operation of welding takes 
would undoubtedly be the 
means of drawing great crowds to the ma 


place ‘‘daily” 


chine shop described, if, unfortunately, the 
writer had not neglected to indicate its loca 
tion. We do not know whether the writer 
of this article intends to say that ‘‘ welding ”’ 
This, how- 
ever, is a fair inference from his statement 
Ina part of the article which I have not 
juoted, the reporter gave an extremely ex 


is done only once a day or not. 


haustive list of the articles under repair or 

waiting their turns to be fixed,” including 
i hundred or more items. This categorical 
statement is very necessary as it indicates so 
precisely and accurately the scope of work 
ind the range of usefulness of a repair shop, 
which extends from repairing ‘“‘two pieces of 
logging chain which had been snapped asun 
ler” to adjusting ‘‘a civil engineer’s level.” 
(nother article undergoing repair was ‘‘a 
etter-press book.’ 

After reading the article referred to, with 
ts apparent accuracy of statement and real 
naccuracy as to facts and its distortion of 
the relative values of things, one’s faith in 
the value of the daily newspaper as a source 
f information is not apt to be increased. [| 
had read some of the previous articles on 
subjects with which I was not familiar, with 
onsiderable interest, but after reading this 
me on the machine shop, the question at 
nce arose as to how much of the alleged in 
ormation contained in the others was to be 


elied upon. If the proportion of misinfor 
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mationand truth is the same in the other ar 

ticles as in this, the applicability of Josh Bil 

lings’ statement that ‘‘it is better not to 

know so many things than to know somany 

things that aint so,”’ will be so evident as not 

to require pointing out A. J. SHAW 
Muskegon, Mich 


A Safety Valve on the Monkey Wrench. 
Editor American Machinist : 

The monkey wrench has sometimes been 
hung on the safety valve, but it does not 
seem to be on record that a safety valve has 
ever been applied to the monkey wrench 
It must have occurred to many a thinker 
that the position of the monkey wrench is 
unique in the field of mechanics and engi 
neering. It is of wide and ready adapta 
bility and is often applied in positions of 
great responsibility, yet it is entirely free of 
accountability. The shovel can only lift its 
shovelful, and the shovelful stands in evi 
dence. The crowbar can lift no more than 
the weight to which it is applied ; but when 
a monkey wrench is used to tighten a nut 
there is no check upon and no evidence of 
the force exerted. This may entail the most 
serious consequences, and especially on am 
count of recent developments In the 
AMERICAN MAcuINist, June 20th, Prof. De 
Volson Wood, in computing the strength of 
a stud bolt used to hold ona cy linder head, 
after having figured down the effective 
strength of the bolt as 10,000 pounds per 
square inch, then says Since the bolts 
will be subjected to an initial tension due to 
screwing up the nuts, which amount cannot 
be easily computed, we will call the remain 
ing strength 6,000 pounds.” Now, it is very 
evident that with asafety valve upon the 
monkey wrench it would be very easy to 
compute the initial tension put upon the 
nuts, provided that the pull upon the wrench 
coincided with the adjustment of the safety 
valve, and of course it could not exceed that 
It would also seem to be very evident that 
in a case like this a safety valve on the 
monkey wrench would be an absolute neces 
sity, as the strength remaining in the bolt 
available for holding down purposes would 
depend upon the amount abstracted for the 
initial tension. The safety valve on the 
wrench would practically be also a safety 
valve on the bolt 

I have thought a little upon this subject 
of bolts at different times, but always in my 
simple way. I have imagined a_ vertical 
cylinder and a head without weight upon it, 
and studs and nuts holding the head down. 
I have considered only one of the bolts at a 
time, and it has always seemed to me that 
when a bolt (or nut) was tightened down, it 
there was no pressure in the cylinder, the 
top of the cylinder would press up against 
the head as hard as the nut would press 
upon the top of the head. If the nut was 
tightened down to a pressure of 5,000 
pounds upon the head, the end of the cyl 
inder would also press up with a pressure of 
5,000 pounds. If, now, we began to get a 
pressure in the cylinder exerted upward 
against the head, say amounting to 4,000 
pounds, it has seemed to me that in that 
case the end of the cylinder would only press 
upward with a force of 1,000 pounds, and 
these combined forces would balance the 
5,000-pound downward pressure as before. 
Without submitting any more illustrations, 
it has always seemed to me that the initial 
tension of the bolt should never be deducted 
from its effective strength. So long as there 
is any doubt about this matter there should 
certainly be asafety valve on the monkey 
wrench. TECUMSEH Swirt. 


Tempering Steel, 
Editor American Machinist : 

As tempering is a very ticklish question 
to argue about, I will not by any.means say 
‘this is the way to do it,” but simply make 
a few suggestions, and tell how I do it. 

By working in many shops in different 
parts of the Union, I have tried nearly all 
schemes for cooling steel quickly, from a 
patent concoction of acids we had down at 
Edison’s to cow urine, which I saw used by 
a blacksmith down in Texas. But after 


trying them all, | would recommend clean 
rain Ww ater, the older the better 

I have a big barrel I filled two years ago 
ind | keep it covered up so nobody can 
wash his hands or squirt oil in it 

Heating the steel in a common forge with 
smith coal is a risky undertaking, at least 
with certain brands of steel Use charcoal 
at all events, and if it is an expensive die o1 
tool, lay it in a closed box with bone dust 
burn charcoal, and keep a slow but steady 
tire for an hour or so 

\ good many tools are spoiled before they 
ire tempered Just us vreat care should be 
taken when heating the steel for annealing 
If the steel is heated too 
long, or burnt in annealing, it will show a 


as for tempering 
coarse grain after it is tempered, ¢. ¢., when 
corners drop off by using it In die work 
we are liable to get the punch to fit too 

‘quick but hammering it cold will not 
help it. It may not show either before or 
after it is tempered, but the grain is cracked 
and in punching will always chip off. This 
should be remembered in forging tools: As 
the steel gets cooler strike quicker and 
lighter blows 

In heating the steel | suppose everybody 
is not so well fixed as lam myself at pres 
ent. [have an oil furnace 12 feet square 
which is used all day for tempering springs, 
and as it keeps a good heat for five or six 
hours after the oil is shut off, | can do my 
tempering during noon hour, or in the 
evening without extra expense. The fur 
nace has a nice smooth floor, with two doors 
on each side, two 12 inches square, and two 
10 inches high by 20 inches wick In the 
center of the furnace | have a row of bricks, 
so as to keep one side hotter than the other, 

Now when a die is done IL tirst fill all 
stripper holes, and any other holes or crey 
ices that are liable to break, with fire clay 
the tire clay will keep the water out, and 
save many tender corners. Then I put the 
die on a straight cast-iron plate, and stick 
them both in on the cooler side of the oven ; 
the cast-iron plate will prevent the die from 
coming ino contact with the hot bricks 
which is liable to heat the corners too fast 
Now | shut off the oil, as the blast is not 
good for the steel, and as the die gets dark 
red, | push it over to the other side to get 
the final heat. 

The color the steel Ought to be now is a 
difficult thing to explain, as there are many 
kinds of red, seen through different eyes, 
and every brand of steel requires a different 
kind of red heat. But experience will tell 
you that all steel ought to be plunged into 
the water at the lowest heat it will wet hard 
at. The tool ought to be left in the water 
at least balf an hour before taking it out, 
and then drawn ona straight and smooth 
cast-iron plate 

Many punches may be tempered like a 
chisel, but the whole punch ought to be 
heated and then immersed in the water over 
the shoulder, and then lifted slowly out, so 
as not to crack at the water line. 

How many forged cutting-off tools are 
I stick half 
of the tool in water with cutting edge down, 


not cracked at the shoulder ” 


and ia about 45-degree angle. If it is good 
steel, forged properly, and not overheated, 
it will save a lot of time in the lathe or 
planer. We must not judge a man by his 
looks, neither a die; it is not the die that 
has been ornamented with an oil stone, and 
with blued stripper screws, that is always 
the best. A die that will stand up to the 
work and punch out thousands of blanks 
without grinding every few hours, is the 
one that is paying its labor cost. ge). 


Square vs. Angular Screw Threads, 
Editor American Machinist : 

A good deal has been said in your columns 
concerning square and = angular-threaded 
screws. Anyone who has not given the sub 
ject much thought might still be at a loss to 
make a choice between the two forms. 

I am satisfied that I shall not be able to 
settle this question; however, may offer a 
thought or two. 

All three forms, the square, half-V and V 
threads, are good, I think, in their proper 


places. The purposes for which they are 


O27 


intended should govern their selection, and 
if in doubt as to fitness, the one easiest made 
may be employed 

But few, these days, think of using a 
square thread on lead screws for lathes, for 
the obvious reasons The half-V does not 
weaken the screw so much as either of the 
others Then it is some easier, I think, to 
make a good smooth job of this form Be 
sides backlash may be taken up easily by 
closing the nut which is usually in halves, 
and should it be desirable to repair such a 
nut by filling with babbitt metal, the shape 
of thread facilitates this operation 

On the other hand, those who have used 
square-threaded bolts and nuts for binders 
on lathe and planer tool posts, will agree 
with me, I think, that they are better than 
either of the other kind. While for ordinary 
bolts and set screws no one would think of 
anvthing but a V-thread The 


thread is also good in lathe rests. cross and 


square 
down feeds of planers, ete., where end play 
or lost motion is objectionable, and it is clear 
that with an equal amount of wear this will 
be the greatest with the angular thread. 

It is not probable that square threads are 
voing to be abandoned. The fact is they 
would) doubtless be in more general use 
Were not taps of this kind so expensive and 
so liable to damage by use 

It is nodoubt best to make such taps com 
paratively short, and in sets of two or three, 
rather than risk the breakage of longer ones 
By thus roughing out a nut with the first 
taps the finishing one will do better work 
and retain its form much longer 

Where considerable length of thread in a 
nut is necessary, it is undoubtedly a good 
plan to make such nuts in two or three se¢ 
tions. This not only lightens the work of 
tapping but insures more perfect conformity 
in the pitch of the two threads. A discrep 
ancy that is liable to exist, both on account 
of the effects of tempering the tap, and 
that of inequality of threads on the lead 
screws used to make the tap and serew 
Which is to follow it. Such precaution is 
especially important, as [ have found, in 
preparing a nut for babbitting. This I have 
done by boring away the old thread at in 
tervals, leaving a narrow partition to sep 
arate the metal and prevent the hurtful ef 
fects of shrinkage lengthwise of the nut 


QUIRK.’ 


Small Punches, Annealing Steel, Htc, 
Kditor A merican Mach tniat: 


We are having a good many punches to 
make for a sled factory to punch ,4-inch 
steel. Punch is |, inch diameter, fitted to 
power machine running at a good speed. 
Punches at first were } inch diameter and 3! 
inches long, 3 inches by } straight, } or 
2 of length was turned to ,°, inch, and tem- 
pered as per sketch. But when end was 
broken there was quite au waste, So we 
have made a holder 3 by 3 inches, with 
a }.-inch hole clear through. In this we 
put a tempered pin to fill hole loosely, and 
prevent punch pushing up, punch being 
kept from dropping out by a 4-inch set 
screw. Now this would work to a charm, 
but the punches will break at times badly. 
Strike square in die, die relieved. Have 
tried drill rods and all degrees of temper. 
Can any brother 
help us out ? 

Have tried a 
/ double shear and 
square cut 


L punch, 


and not forged 


forged 


punches, 








a Also, will 
Amertean Machinist . 
someone give 


me best way to anneal tool steel for lathe 
work from 1 to 4 inches diameter ” 

We make a good many patent axes for 
they are 3 and 4 inches 
diameter, with V-grooves cut in face, some 


stone planer work ; 


round, others lengthways, standard 60° Vs, 
some 6, Sand 10 to the inch. Rollers have 
to be bored whole length true for Linch shaft. 
How would you do this? May we not hear 


from our brother workers ” 


Asa P. HypE MACHINERY AGENCY. 
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A New Manager Not Wanted. 
Not long ago the proprietors of a machine 
shop, not far from New York, being dissatis 
the received from the es 


fied with returns 


tablishment, and not knowing much to 
speak of about the business in a practical 
way, concluded that in order to get better 
returns it would be necessary only to get a 


better man for manager. The manager they 
had had been in charge of the shops for 
some time and was a practical man—capa- 
ble of contracting for and seeing work 


through the shops and properly finished 


a member of the A. 8. M. E 
The proprietors began making some in 
quiries about a man, and were finally re 


similar kind of 
A. 8. M. E 


happened to be looking for a situation. 


ferred to another and very 
,who 
This 
acquainted with the shops or 
but 
investigation which took the form of a visit 
to the a talk with the 
manager about a possible contract and the 
adaptability of the plant to the proper exe 
cution of the work. 

As aresult of this visit the 
saw that in order to put the place 


man—also a member of the 


man was not 


inyone connected with them, made 


establishment and 


investigator 
upon a 
basis a certain amount of 


paying outlay 


would be necessary for new and more mod 
ern equipment, and that the plant was being 
handled very well considering the opportu 


nities of the man who handled it. 


The proprietors were then informed of the 
true state of affairs and given to understand 
just what would be necessary and how 


much it would cost, and their refusal 
to make the 
that the man they already had was doing as 
well as anyone could do probably, and that 
they had better make The old 


still retains his place so 


upon 


investment they were informed 


no change. 
manager, therefore, 
far 

We mention this incident because we think 
the affair was better conducted by 
the man who was looking for a place than 
He 
but 
been doing his 


as we know, as he ought to 


much 


such matters are generally conducted. 


could easily have secured the situation, 


by taking it he would have 
fellow engineer an injustice, and in the end 
would have been no better off himself. In 
man who hears of a 


it first 


too many such cases the 


situation that is obtainable obtains 


and then tries to get things into decent 
shape afterwards, the result being the fre- 


quent changes of personne! which we some- 


times see in manufacturing establishments, 
and which is either one of the causes, 
of the effects of 


There are several questions of professional 


or one 
a declining condition. 


ethics as well 
such an affair. 


as business policy involved in 


-<—>- 

Annealing Steel. 

Some items of good advice need to be re- 
peated over and over again, not only for the 
benefit of 
ars, 


the’constant influx of new schol- 
but because the older ones are so negli- 
It should not be neces- 

reiterating the conditions of 
the annealing of steel only that 
no operation of the shop, certainly none so 
important, is, in slackly con- 
ducted. To anneal a piece of steel it should 
be heated slowly, 


gent and thoughtless. 
sary to be 


success in 
general, so 


as uniformly as possible, 
bright heat, but not hot 
enough to injure the steel. The piece should 
then be cooled off very slowly and it will be 
Everybody knows that, and few 
know any more than that about annealing 
All understand that the critical part 
operation is in 


and to a good, 


annealed. 


steel. 
of the the cooling. Too 
many forget the fact that care in 
the cooling of the steel should begin at the 
beginning, and that it is most im- 
portant at the beginning. Much parade is 
made of devices for securing slow cooling, 


or ignore 


very 


but too often before they become operative 
the steel has already been fatally chilled. 
We have known a large iron box of lime 
provided for annealing steel, with a tight 
iron cover to it, and we have known pieces 
of steel to lie in it 12 or 14 hours, or even 86 
hours over Sunday, and then be so hot as to 
require cooling in water before they could 
be handled, and after all they would not be 





AMERICAN MACHINIST 


very satisfactorily annealed. The box would 
be stuck away in the farther corner of the 
shop, and the piece of steel when heated 
would be bandled with a pair of cold tongs, 
the cold air and laid in 
declared 


and rushed through 
the cold lime, and then it would be 
precaution had been ex 


for the 


that every possible 
The 
piece to get 
But either the 
cold lime 
all the subsequent operation. 


ercised time it would take 


entirely cool would prove it 
air, or the 


to defeat 


tongs, or the rush of 


may have been enough 


Too much 


care cannot be exercised in every detail of 


very first of it, and es 


Steel can be buried 


the cooling from the 
pecially at the first of it 
blacksmith’s fire 
is then 


where it is 
from 
first, 


up right in the 
heated, 
any chilling 


secure 
the 
annealing 


and because it 
cooling at 
be annealed very quickly. The 
steel is half 
this in what is 


or sudden 


is completed before the cooled. 
We 


known 


have an illustration of 


as the water anneal... Many mechan- 
ics, perhaps most mechanics, have an idea 
that there is a certain critical temperature at 
which the steel can be 
and that 


of water annealing. 


suddenly cooled and 
in this resides the trick 

The simple fact is that 
cooled so that there 
in the dark the oper- 
ation of annealing is completed and no sud 


annealed, 


when steel is is abso 


lutely no color visible 


denness of cooling after that can affect it 
—__—_—_-- — 
Decimal Measuremeut of 


The Angles. 


for the measurement of angles 
by a decimal notation is to be presented at 
the 


London. 


A scheme 


Congress in 
the 
cle into 100 ci7s with decimal subdivisions 


coming Geographical 


It is proposed to divide cir 


of decicirs, centicirs, millicirs and demicars. 
51 demi 


x being 


77 centicirs and 
cirs would be the 
the From experiments 
made in Italy it is claimed that ? to 4 
is effected by 
astronomical calculations. 
the matter down fine, 
to say as to what 


An angle of 7 cirs, 
written 7 x 7751, 
designation for cer. 
saving 
the use of this system in 
getting 


and we have nothing 


This is 


star-gazers may think of 


it or do with but we must protest in 
advance against any such foolishness in 


The 
30 degrees 


mechanical or engineering matters. 
simple fact that the angles of 
and 60 degrees cannot be perfectly expressed 
in this notation is fatal to its adoption. The 
would and is 
intended to the 


and our clocks would have to be built 


system, of course, apply 


apply to measurement of 
time, 
over again. Think of dividing the 24 hours 
of the day decimally. The 
works ten hours a day would 
work 4,166 + of whatever the unit may be 


man who now 


then have to 


designated. He would certainly have a 
reasonable excuse for cutting it down to 
4.000 which would save him about 24 
minutes a day. 

——_ +e 


Learning About Centrifugal Foree. 


It probably seldom happens that any 
article we publish is of interest and value to 
every reader. This week we have an article 
upon ‘‘ Centrifugal Force,” whjch we trust 
will help some of our readers to a better 
grasp of the subject. It will be noticed that 
Mr. Begtrup has to commence with his little 
ball and his piece of string, just as all of his 
predecessors have done. We cannot sup 
press the thought that a great many shot 
and several yards of string have been wasted 
since the first teacher began. 

If any simple force must always act in a 
straight line, and if any curvilinear motion 
is aresult of two or more forces (or resist 
ances) in different directions, and if we want 
to begin with the simplest case and add our 
complications after, why would it not be 
best to begin our study of centrifugal force 
with a case of rectilinear motion? Put the 
pupil upon a cable car, and if it be crowded 
so much the better. Let him stand up close 
to the front end of the car, and then when 
the car shoots suddenly around a_ sharp 
curve, and he is pitched into the lap of the 
lady in the corner, it will not be necessary to 
remind him thereafter of his first lesson in 
centrifugal force. 

This is not a frivolous illustration. 
have an actual exhibition of 


We 
centrifugal 
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force under actual conditions instead of hay 
ing to assume a practically impossible on 
We be nly 
straight path, and the 
the 

bo ly 


have a actually moving in 


centrifugal fore: 


force necessary to divert the movir 


from the straight path to the circul 


one. From our standpoint upon the car 
the car itself may be assumed to be statio: 
ary and the track to be moving, and the; 
the force nece ssary to be applied to conver 
the rectilinear motion into the curviline 
will be applied by the side of the rail at th: 
curve. If we look at the inside of the outer 
rail at the curve and see how rapidly it 
worn, we may have a better realization 
the intensity of the force. If we happen 


the course of the trip to 
in the 
crowded part of the city, the 


pass two curves 


different radius, or if, busier and mor 
car is driven b 
a slower running cable, these conditior 
the additional 
changing load of 
offer all the 


plete understanding of the 


with one of a constant 


passengers, would seem 
particulars necessary to a con 
various exhib 
force. It might b 


worth while for some enterprising individua 


tions of centrifugal 


to work this matter up along the lines her 


suggested. 





lt 
* Useful Citizens.” 
Among the brightest of 
Dizie, of Atlanta, It always provides 
something provoking thought. 


our exchanges 
Ga. 
Here is 
specimen : 

‘*Our people must bear in mind that cotton 
mills alone will not make 
munity. There are one or two towns in thx 
South that are cotton-mill poor already 
Cotton-mill labor does not add greatly to th 


a&@ prosperous com 


useful population of a town. 
are 
poorest 


These peopl 
ignorant, and capable of earning but th 
Their 
ance prevent their development, and they 
Well-paid mechan 
ics benefit a town because nine out of ten of 
take their 
place in the business and social organization 


wages, poverty and ignor 


remain always the same. 


them become useful citizens and 


of the town.” 
We might as well say that banks alon 
will not make a prosperous community. But 


banks cannot and do not exist alone. Neither 
Neither 


do useful citizens belong to any special class 


can or do cotton-mills exist alone 
The most useful citizens are those who ar 
most useful to themselves, who 
the they 


out of this life of ours, 


manage ti 


get most that can for themselves 
and they 


they are in the cotton-mills 


may be and 
as well as in the 
A marvelous industrial de 
Cot 
ton-mills and other industrial establishments 
are springing up with wonderful rapidity as 
the nuclei of We 
were disposed to rejoice at this, but it seems 


machine shops. 
velopment is in progress in the South. 


prosperous communities. 


that the apparent activity is in the accumu 
lation of the poor, the ignorant and, above 
all, the hopeless. Humanity 


progress,” 


forbids us to 


rejoice at such “‘ and we must do 


all that we can to deter all unfortunates 
from becoming participants. It is good 


news to us that of well-paid mechanics nine 
tenths of 
now we need 


them become and 


assured that nine 


useful citizens, 
only to be 


tenths of them are well paid, as we have 
hope that they will be in the good tim 
coming. 

As a matter of business Dizie should 


be scheming to find some little hope for cot 
ton-mill labor, so that these people may not 
be always ignorant, so that they may earn 
something better than the poorest wages, so 


that through poverty and ignorance they 
may not be forever the same, so that they 
may become consumers to an extent some 


what commensurate with their productiv: 
capacity. 
—— 

We have before us a list of more than 150 
large firms whose recent advances in their 
rates of wages to employes have found a 
record in the columns of the daily press 
The number of workers benefited is con 
siderably over a quarter of a million, and the 
average advance for the whole is nearly 12 
per The list of industries seems to 
embrace nearly every line of activity, with, 
of course, iron and steel and machinery at 


cent. 
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the head. Our list alphabetically arranged 
is like this : 


Barbed Wire Iron and Steel 
Bells, Knit Goods 

Blankets 
Blasting 


Linen, 
Machinery 


Boilers, Mining, 
Bolts and Nuts, Paper, 
Brass Works, Pipe Works, 
Bunting, Pottery 
Cassimeres Saws, 
Cloaks, Shoes, 
Coats, Shovels 
Coke, Silk, 


Copper Mines Smelting, 
Cotton Mills, 
Electrical Appliances, 
Elevated Railways, 
Fabrics, 

Flannels, 


Steam Engines, 
Steel Springs, 
Wire Goods, 
Wire Nails 
Weaving, 

W oolens, 
Garments, Zine Works 


Furnaces, 


Hardware, 
A number of ‘‘ manufacturing compa 
nies” do not in their title indicate their 
product. 
——_ -q>o —__—_- 
Death of Alton J. Shaw 

Mr. Alton J. Shaw, M. E., 

engineer of The Shaw Electric Crane Co., 


president and 


Muskegon, Mich., died in that city on June 
22, 1895, of appendicitis after an acute ill 
ness of three or four days Mr. Shaw was 
born January, 1858, graduated B. M. E. 
from the Maine State College 1879, from 1879 
to 1882 was draftsman for the Chandler 
Water Motor Co., 1882 superintendent for 
R. Gardner & Son, Montreal, P. Q., 1882 to 
1883 draftsman Yale & Towne Mfg. Co., 
1883 to 1885 draftsman Brown & Sharpe, 
1886 to 1889 with the E. P. Allis Co., and 
from 1889 manager of The Shaw Electric 
Co. This was almost an ideal training and 
experience to equip a man for a life workas 
a mechanical engineer, and the position at 
tained by Mr. Shaw at so early an age 
showed that it could not well have found a 
better subject. Mr. Shaw was a member of 
the American Society of Mechanical Engi 
neers. An interesting ‘‘ practical” letter 
from him appears in the regular course of 
events in our present issue. He was not a 
lover of a crowd, and avoided rather than 
sought society. He was a student and 
almost a recluse, and was passionately de- 
voted to music. He leaves a wife and 
daughter. 








Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
sheet, We cannot undertake to answer questions in 
“nert issue,”’ This depa? tment iz us cally crowde a, 
and que stions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
nee ring probleme, and send answers by mai. 








(267) J. H. S., Greenland, Pa.. writes: 
Please inform me how to find the pitch of a 
gear. A.—If you wish to find the pitch of 
a gear which has been made, use the follow- 
ing rule: Divide the outside diameter of 
the gear, that is, the diameter of the adden- 
dum circle, by the number of teeth plus 2, 
the result will be the diameter pitch, divide 
this by .3188, the result will be the circular 
pitch. If you wish to tind the pitch for a 
new gear, then the pitch is determined to 
suit the work the gear has to perform. 2. 
How many pitches are there? A.—The 
number is unlimited. 8. How can I find 
the number of teeth that will goin a gear ? 
A.—Divide the circumference of the pitch 
circle by the circular pitch, the result will 
be the number of teeth. We would advise 
you to read the ‘* Practical Treatise on Gear 
ing,” published by Brown & Sharpe Manu- 
facturing Company, Providence, R. I. 


(268) J. E. L., Hamilton, Ohio, writes: 
In your answer to Question 254 you give a 
constant 7,639 for determining the area of a 
steam port. Kindly inform me how you get 
that constant; and what velocity of the 
flow of steam have you adopted? A.—The 
velocity of the flow of steam should not 
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exceed 6,000 feet per minute, this velocity 
we have adopted ; hence the area of the steam 
port is found by the following formula 
D* x .7854 x S 

. A (1) 

6,000 
in which D diameter of the cylinder in 
inches, S = speed of piston in feet per 
minute, and A the area of steam port in 
square inches. Dividing both sides of the 
equation (1) by .7854 we get 

Dox 8S 


which is the formula we have given in the 
answer referred to 


(269) W. DD. () " New Bedford Mass . 
writes Iam trying to collect a number of 
books which will be useful in my chosen 
work, that of a marine engineer. I have 
catalogs of books from various publishers, 
and when I send for a book as per catalog, I 
tind it to be of no value to me in one way, 
as lam nota graduate of a technical school, 
and do not understand higher mathematics 
sufficiently to read these books, although I 
am now studying the higher branches of 
mathematics. Kindly help me in the selec 
tion of books and give the title of a book 
which treats on the construction of boilers, 
with rules needed for designing them, one 
which is illustrated preferred ; a good natu- 
ral philosophy; a book treating on the 
marine engine, which also gives some in 
formation in regard to babbitting ; a work 
on electricity ; and one on hydraulics, and 
other books such as will be useful to me 
A.—Your course of studying the higher 
branches of mathematics so as to enable you 
to read with profit some of the advanced 
works on engineering is commendable, and 
our advice is to persevere in this course, and 
you will soon find the great advantage you 
have gained. However, your trouble in 
reading the advanced works may be more 
imaginary than real; many of the formule 
given in advanced works may appear to re 
quire a knowledge of algebra to read them 
when, in fact, such is not the case; with a 
good knowledge of ordinary arithmetic many 
of these formule can be read with ease. A 
formula is nothing more or less than a short 
hand way of expressing a rule, or we may 
say, it is a symbolic expression of a rule; in 
these expressions letters are used to repre 
sent certain quantities, and the significance 
of each letter accompanies the formula ; 
hence, as far as the use of letters is con 
cerned, there should be no difficulty in read 
ing the formula. The operations are indi 
cated by the ordinary signs of arithmetic, 
and those acquainted with this branch of 
mathematics can readily interpret their mean 
ing. The letters and signs together are 
called symbols. Very little practice will 
enable you to read many of the formule in 
advanced works. Sometimes authors show 
the way of deriving a practical formula 
from a fundamental formula or law ; of 
course, in cases of this kind a knowledge of 
algebra is necessary, but in many cases not 
to a great extent—a knowledge of equations 
of the second degree is frequently sufficient 
Now, in regard to the books: ‘‘ Treatise 
on Steam Boilers,” by R. Wilson, is a good 
book, but it does not contain as many illus 
trations as you may desire ; ‘‘ Steam Boilers, 
Their Design, Construction, and Manage 
ment,” by W. H. Shock, is another good 
book, and contains many good illustrations 
of marine boilers. ‘‘ Elements of Natural 
Philosophy,” by E. M. Avery, may suit 
you. For marine engineering we should 
advise you to read first the ‘* Text-book on 
Steam and the Steam Engine,” by A. Jamie- 
son ; then take up ‘‘ Steam and the Marine 
Steam Engine,” by John Yeo; and finally 
take up ‘‘ Manual of the Marine Engine,” 
by A. E. Seaton; this book contains many 
formule and algebraic expressions and may 
give you some trouble in studying it; it is, 
however, a standard work on this subject. 
For the study of electricity, get ‘* Electricity 
and Magnetism,” by 8. P. Thompson ; and 
for hydraulics get the ‘*‘ Treatise on Hydrau 
lics,” by M. Merriman. In connection with 
these subjects study ‘‘Principles of Ele 
mentary Mechanics,” by De Volson Wood ; 
and ‘* Mechanics of Materials,” by M. Merri 
man, 


(270) Engineer, Fort Wayne, Ind., writes : 
We have an externally fired tubular boiler 
to design; it is to furnish 10.000 pounds of 
steam per hour at 125 pounds pressure with 
a feed-water temperature of 100° Fahr. 
Please give a method for determining the 
size of this boiler. A.—When water is 
evaporated from a feed-water temperature at 
212° Fahr. into steam of the same tempera 
ture, one pound of coal will evaporate, say, 
nine pounds of water per hour. ‘Taking this 
ratio as a standard, we must first find the 
amount of water evaporated from and at 212 
degrees equivalent to 10,000 pounds of steam 
per hour at a pressure of 125 pounds. We 
take this to be the gage pressure. In compu 
tations of this kind, we must use absolute 
pressure, which is, in this case, 125+ 15 = 
140 pounds. The number of heat units in a 
pound of steam at a pressure of 140 pounds 
is 1,221.5; this can be found in steam 
tables generally given in books treating on 
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the steam engine: the feed water at a tem 
perature of 100 degrees contains 100 units of 
heat (this is not quite correct, but is suffi 
ciently close for ordinary purposes); hence 
subtracting 100 from 1,221.5 heat units, w 
have 1,121.5 heat units which must be fur 
nished by the coal It requires 966 heat 
units to evaporate 1 pound of water into 
steam from and at 212 degrees: hence 1,121.5 
heat units will ev iporate 1121.5 + 966 

1.16 pounds of water, and for 10,000 pounds 
ot steam at it pressure 


of 140 pounds we must 
evaporate an equivalent of 1.16 & 10,000 
11,600 pounds of water from and at 212 di 
grees. Since 1 pound of coal will, under the 
latter condition, evaporate 9 pounds of water 
we have 11.600 ~ 9 1.289 pounds of coal 
required per hour. Generally 15 pounds of 
coal is burnt per square foot of grate sur 
face with natural draft: hence for this boiler 
1,289 + 15 = 86 square feet of grate surface 
will be required; there should be about 32 
square feet of heating surface per square foot 
of grate surface when iron tubes are used 
hence 86 x 32 » ray square feet of heat 
ing surface will be required, The aggregate 
cross-sectional area of the tubes should not 
be less than one eighth, and need not be 
more than one-sixth of the grate area, we be 
lieve that one-seventh is a rood proportion ; 


hence the aggregate cross-sectional area of 
the tubes will be 86 + 7 12.28 square feet 

dividing this area by the inner cross sectional 
area of tube will give the required number 
of tubes. To find the diameter of the boiler 
lay out the number of tubes on a sheet of 
paper and thereby find the suitable diameter 
of shell, remembering that the top of the 
upper row of flues is generally placed at 
three-tifthsof the diameter of the boiler. We 
may sav here that in spacing the number ot 
tubes it will be found that more than one 
boiler will be needed for the quantity ol 
steam demanded The total tube-heating 
surface in this class of boilers is usually 
about one-eighth of the total heating surface 
required; hence knowing the number of 
tubes, and the diameter of tubes being de 
termined, the length of tubes, and therefore 
the length of boiler, can easily be found from 
the above data. The bridge wall at the end 
of the grate should be built to such a hight 
that the area of the passage is not less than 
one-eighth or more than one-sixth of the 
area of the grate, and when possible the dis 
tance from top of furnace to the top of 
bridge wall should be sufticiently great to al 
low a man to pass into the combustion 
chamber, 2. Please give the quantity of 
water usually evaporated per square foot of 
vrate surface e also per square foot of he ating 
surface, in this class of boiler A This is 
easily obtained from the preceding answer, 
in which we have found that 11,600 pounds 
of water must be evaporated and for this 
86 square feet of grate surface is required; 
hence 11,600 + 86 185 pounds of water 
per square toot of grate surface w ill be evap 
orated, We have also found that 2.752 
square feet heating surface will be required; 
hence 11,600 + 2,752 1.2 pounds of water 
evaporated persquare foot of heating surface 


3. Is 1 pound of steam equal to 1 pound 
of water’? A Yes } If the pre ssure be in 
creased to 150 pounds how would it affect the 
size of boiler for the same output? 4.—It 


the same number of pounds of steam is to be 
furnished under a pressure of 150 pounds 
the grate surface and consequently the boiler 
willhave to be a little larger 5. The Cen 
tennial standard for 1 horse power is 30 
pounds of water evaporated per hour from 
feed water at a temperature 100° Fahr. into 
dry steam at 70 pounds gage pressure. Now 
when I want to find the horse-power of a 
boiler at different working pressure than 
this, the temperature of the feed water re 
maining the same, how should I proceed ? 
A,—See answer to Question 210, in our issue 
of May 16th, current volume. 
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(¢ finued from page 525. ) 

The next paper was, ° Th Effect of 
Length of Specimen on the Percentage of 
Ductility.” By R. C. Carpenter, Ithaca, 
a 


This is a record of a series of tests under 
taken to ascertain what difference in the 
percentage of ductility is due to varying 
lengths of specimens Previous to the tests 
it had been determined that the extension 
per unit of length at maximum load is con 
stant throughout a specimen, and hence is 
independent of its length. The conclusions 
in this paper are: that a standard s/ze of 
specimen is necessary to give definite value 
to the percentage of duc tility that the ulti 
mate strength of boiler steel, or of homoge 
neous wrought iron, is independent of the 
length of specimens from 2 to8 inches; that 
percentages of elongation taken at = maxi 
mum load are more uniform than percent 
ages of ductility taken after rupture; that 
percentages of elongation at maximum load 
are less than percentage of ductility taken 
after rupture, but are nearer equal as the 
Spec imens are longer 

Mr. Henning, in discussing the paper, said 
it would be better to use the term ° elonga 
tion’ instead of ductility, as the former was 
more exact, and Professor Carpenter agreed 
to this 

The next paper was, ‘‘ A T-Square and 
its Mountings.” By W. A. Gabriel, Elgin, 
Ill 

This is a very elaborate T-square mounted 
upon a guide bar attached by adjustable 
brackets to a permanent drawing table. The 
head of the square has rollers that enable it 
The blade has 
arib or trough for instruments, ete. This 


to move easily upon the bar 


blade is secured to a geared seement oper 
ated by a worm to adjust the blade to any 
angle. Many refinements of detail are men 
tioned in the description 


There was no discussion 


The next paper was, ‘‘ The Efficiency of 
Boilers—A Criticism of the Society’s Stand 
ard Code of Reporting Boiler Trials.” By F. 
W. Dean, Boston, Mass 

The efficiency of a boiler is the ratio be- 
tween the total heat which any given coal 
can generate by complete combustion, and 
that part of it which is absorbed by the 
water and steam heated and generated. The 
report of the committee of this society says 
that the relative economy of boilers is ex- 
pressed by the number of units of evapora- 
tion obtained by a pound of combustible. 
Sut combustible as well as coal varies in 
heat value per pound, Efficiency may be 
determined by knowing the number of heat 
units that a pound of coal and a pound of 
combustible can give out, and the number 
of heat units that the water has received. 
The heat that goes up the chimney belongs 
to the possible heat of the coal. 

The writer then suggests many changes in 
detail in the society’s standard form for re 
porting trials, and offers an amended blank, 
and then a resolution looking to the appoint- 
ment by the society of a committee to pro 
pose a new standard for boiler tests. 

Mr. Geo. H 
remarks generally supporting the author’s 


Barrus contributes some 


position, and endorsing his recommendation 
of a committee to revise the standard, 
This paper was very vigorously discussed, 
and the idea of considering combustible in 
boiler tests condemned as humbug. It was 
shown how where two boilers, under com- 
petitive test, using the same coal, were so 
managed that one of them showed the 
highest evaporation per pound of combusti- 
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ble, while the other 


showed the highest 
evaporation per pound of coal 
most mn 


The plan that seemed to be 


favor among those who discussed thi paper 
was to have certain selected coals in the 
different sections of the country as standards 
and refer all tests to them, and it seemed to 


be the general opinion that tests must be 
based upon coal « mnsumption As Robert 
W. Hunt expressed it, the boiler user cannot 
buy combustible, but must buy coal Ile 
gave an instance where by substituting culm 
for other coal the cost of steam making was 
much reduced, while at the same time the 
efficiency was also reduced 

The next paper was, Force Required 
and Work Performed in Driving and Pull 
ing Out Cut and Wire Nails.” By R. ¢ 
Carpenter, Ithaca, N. Y 

Nails of each kind were driven and pulled 
by attachment to testing machine, and 
diagrams and tables made of the 
which are 


results, 
that much more force is required 
to drive a cut nail a given distance than a 
wire nail; more force is required to start a 
cut nail than to drive it, and always much 
more than is required for a wire nail; the 
work in ¢nch pounds is much more in driv 
ing cut nails than in driving wire nails; the 
work in txch pounds in pulling cut nails is 
about equal to that for wire nails; the rela 
tive efficiency, of the ratio of the work of 
pulling to that of driving, is much higher 
for the wire nail than for the cut nail 


“New Forms of Friction Brakes By 
W. F. M. Goss, La Fayette, Ind. 

No brake known fulfills all the conditions 
required. Prony brakes give trouble by 
vibrating, and an improved form is shown 
where a pendulum near a graduated arc 
indicates the power and checks vibration 
Six other brakes are successively described, 
Alden brake, 
seems to give better satisfaction than any 
other. 


concluding with the which 


Professor Jacobus, in discussion, showed a 
form of rope brake used by him, in which 
two strands of rope were passed about the 
wheel, and a frame attached by which ten 
sion could be adjusted ; this frame resting 
upon a platform scale. 
worked well 


Such a brake he said had 


when absorbing 150 horse-power on a 72 


inch wheel for 6 or 7 hours 


The next 
power Planimeter,” by E. J 


paper was entitled ‘‘ A Horse 
Willis, Rich 
mond, Va. 

The instrument will form the subject of 
an illustrated article, and the paper need not 
be further referred to here. 

‘“A New Coal Calorimeter.” By R. ©. 
Carpenter. 

This paper describes an instrument for de 
termining the heating value of coals. In 
principle it is a large thermometer, the com 
bustion taking place in the bulb and the 
heat being absorbed by the liquid in the 
bulb, the heat causing the liquid to rise in a 
glass tube extending upward outside. The 
fuel is placed in a dish in the bottom of the 
combustion chamber, and is fired by an elec 
tric current through a platinum wire, and 
oxygen is supplied through a tube. The 
discharge gases pass through a long coil of 
copper pipe. An elaborate description of 
the entire apparatus is given, and the mode 
of using it in detail, and various other forms 
of calorimeters are discussed. 

‘** Tests to Show the Distribution of Moist 
ure in Steam when Flowing Through a Hori- 
zontal Pipe.” By D. 8. Jacobus. 

It has been known that in the flow of 
steam through a pipe the moisture is not 
evenly distributed, but is greatest at the 
bottom, and the present tests were made to 
determine to what extent this action takes 
place. Precautions were taken to thoroughly 
mix the moisture in the entering steam, and 
it was found that after flowing eight feet in 
a three-inch pipe, 95 per cent. or over of the 
entrained moisture could be drawn from the 
bottom of the pipe. A table is appended 
giving the percentage of moisture collected 
by a 4-inch pipe with the steam at velocities 
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in feet per second from 65 to 20, the percent 


ige of moisture ranging from 45.6 to 100 
per cent, 
This 


finally Professor Jacobus was asked how he 


pape \r wis mu¢e h discussed and 
would determine certainly the percentage of 
moisture in steam when it might be import 
int to know He thought the only practical 
means was by use of a separator, which 


would take out the entrained water 


At the close of this meeting the members 
adjourned to a small park near by, where an 
exhibition was given by the fire department 
to show the efficiency and usefulness of a 
system of piping laid under the surface of 
the streets and leading up from the river, 
where they are arranged to be pumped into 
Detroiter 


by the fire boat Some of these 


pipes are nearly a mile long, and they are 
eight inches in diameter. By this means the 
fire boat is made available for fires occurring 
within a much wider range of territory than 


would otherwise be possible 


PHURSDAY MORNING'S SESSION 


The first paper at this session was ‘‘ Anaiy- 
sis of the Tremont Turbine.” By DeVolson 
W ood 

The author says that the Tremont turbine 
furnishes a coveted example for testing the 
theoretical formule for the proportions and 
deliverance of turbines, and proceeds to an 
analysis of the same in his characteristic 
manner. For obvious reasons this paper 
cannot be summarized or considered except 
aus a whole, and we may be able to do this 
last in a future issue 

Professor Sweet called attention to the 
fact of the wheel’s close conformity to the 
theory, and said it would be interesting to 
know whether the theory or the wheel had 


been constructed first 


‘Rustless Coatings for Iron and Steel.” 
By M. P. Wood. 

The author defines paint, states the essen 
tials of a good paint, discussing especially 
its covering power, and then its durability 
and the agencies tending to its destruction. 
The various materials used for paints are 
then examined in detail and the character 
istics of each considered; the non-protective 
character of the iron oxide paints when ap 
plied to iron structures being especially in 
sisted upon, and after that the valuable pre 
This 
paper, the third by the author 


servative lead paints are treated of. 

elaborate 

upon the same general topic, is to be fol 

lowed by a fourth, completing the series. 
There was no discussion. 


‘A Piece-Rate System—A Step Toward a 
Partial Solution of the Labor Problem.” By 
Fred. W Philadel 
phia. © 


Taylor, Germantown, 


This paper describes a piece-rate system 
introduced by the author at the Midvale 
Street Works. 
haustive style exhibited in a previous paper 


It is in the orderly and ex- 


by the same author upon a widely different 
topic. The peculiarity of the system seems 
to lie ina differential rate according to the 
rapidity or the perfection of the product, the 
rate being higher for quick work, or for the 
most perfect work, than for work that is in 
ferior in either respect. The author fully 
believes in his system and seems to deal only 
with absolute knowledge gained by his own 
experience, chiefly at the Midvale Steel 
Works, where, by this plan, the output of 
the works was very much increased without 
materially affecting the total fixed charges, 
while the men at the same time were en 
abled to earn considerably more money than 
before. The essential points of the system 
seem to be in, first, accurately determining 
the possible capacity of a machine, say an 
axle lathe, and then paying a certain rate 
per piece when this maximum is attained ; a 
lower rate being paid per piece for any 
than the predetermined 
It was stated that this system had 
worked admirably in every respect, whether 
from the standpoint of the employer or from 
that of the employe. 


production less 
amount. 


The paper brought out a very long dis- 
cussion. Mr. Penton, editor of The Foundry, 
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speaking from the standpoint of a man who 


for five years had been at the head of an 
organization classed as a labor organization 
(machinery molders), said that when he 
thought of the many questions that he be 
lieved would be solved by this system—how 
it would have worked had it been applied 
to the settlement of the question settled by 
the military at Homestead, he believed the 
author was entitled to a very great deal of 
credit for the careful and conscientious 
study he had given the matter, and for mak 
ing public the actual results in a trial which 
had extended over a period of years. He 
considered it a very important contribution 
toward the solution of the vexed questions 
which too often arise between men occupy 
ing the positions of employer and employe. 

W.S. Rogers stated that he had tried the 
same system in Columbus, Obio, in 1883, 
and it had not worked well. He favored 
the system of premiums devised by F. A. 
Halsey, and described in a paper presented 
at the Providence Meeting. 

Mr. Kent had also tried the Halsey plan, 
but believed Mr. Taylor’s to be an improve 
He was glad that attention 
had been directed to such a matter, and 


ment upon it. 


believed it would not be settled by those 
whom he called ‘‘old-time mechanics,” but 
by technical graduates, having a broader 
thought 
should teach workshop economics. 


education. He technical schools 

The discussion drifted into the apprentice 
ship question, some of the members claim 
ing there were no longer any apprentices. 
This brought out C. H. Norton, of Detroit. 
who spoke of the excellent results attained 
by the Brown & Sharpe Mfg. Co., with its 
apprentice system, and W. R. Warner, of 
Cleveland, who testified to the fact that 
such Brown & Sharpe 
Mfg. Co., Pratt & Whitney, and his own 
(Warner & Swasey) took apprentices, and 


establishments as 


got very satisfactory results from the prac 
tice. When his firm wanted a man for a re 
sponsible position, a former apprentice of 
theirs was usually chosen ; their 
superintendent, chief draftsman, and fore- 
man having been apprentices in their shops. 
The fact that a man had served an ap 
prenticeship in either of the other two shops 


present 


mentioned was in itself a recommendation 
for Lim, and such men were taking the 
leading positions in the best shops. 

Mr. Holloway upon the 
changed relations existing between appren 


commented 


tices and their employers due to the modern 
ownership of machine shops by corporations 
instead of by individuals who were them 
selves mechanics, as was formerly the case, 
and thought this had an important bearing 
upon the matter. 


“The Down-Draught Furnace for Steam 
Boilers.” By William H. Bryan, St. Louis, 
Mo. 

This describes the down-draught boiler 
furnace, invented by M. C. Hawley, of St. 
Louis, which is claimed to have done more 
than any other mechanical device toward 
In this 
furnace the fire burns downward, instead of 


the solution of the smoke problem. 


upward, the coals being sustained upon 
grates which are water tubes connected with 
the water circulation of the boiler. The air 
enters the furnace above the fire, and passes 
down through it. 
down through the grate, and are burned 
upon a grate below with an upward draught, 
the gases from both the fires passing on- 
ward together to impart their heat to the 
boiler. 90 per cent. of the furnace work is 
usually done by the upper fire with the 
Records of tests are given, 


Some of the coals drop 


down draught. 
and results are tabulated. 

In discussion Mr. Kent said that the main 
trouble with the boiler engineering of the 
West was in the fact that boilers were 
usually not large enough, or rather that 
there were not usually enough boilers in a 
plant to bring the evaporation per square 
foot of heating surface down to an econom- 


ical rate. It should, in his opinion, be 


somewhat less than 4 pounds. Colonel Meir 
stated, however, that they had invariably 
got the best results with a considerably 
more rapid evaporation. Mr. 


Kent main- 
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tained that a high uptake temperature and 
high evaporation per square foot of heating 
surface always meant low efficiency. 


“A New 
Armstrong 


Shaft 


Oswego 


Governor.” By E. J 
N.Y 
This paper briefly describes an improve 

ment or modification of the fly-wheel gov 
ernor mechanism which shifts an eccentric 
operating a slide valve. The shifting weight 
is a short solid cylinder rolling in a curved 
chamber filled with oil, the dash-pot action 
operating to check any too sudden or ex 
The governor resembles 
within the 
weight the second rolling weight spoken of 


cessive movements. 
Professor Sweet's, except that 


is placed, this shifting weight enabling a 
closer approach to isochronism than is*other 
wise possible, and very close governing. 

The author states that it is possible to so 
adjust this governor that it will increase th 
speed of the engine with increase of load. 

This last statement caused Robert Allison 
to say that he did not believe any centrif 
ugal governor could be made to do this 
He was open to conviction, but it seemed 
to him impossible that any governor should 
occupy two widely different positions at the 
same speed, 

THURSDAY AFTERNOON. 


From the hall the members went to the 
Detroit River and boarded the Detroit & 
Cleveland Steam Navigation Co.’s steamer, 
‘City of Cleveland,” a boat in all respects 
very much resembling the Sound boats ply 
New York and Providence 
The weather was much coolerthan on pre 


ing between 


vious days, and the trip to the St. Clair 
Flats, twenty-five miles from Detroit, with 
the fish supper at the Star Island House and 
the return in the evening, was perhaps the 
most enjoyable feature of the meeting. 

A slight accident to the boat formed one 
of the features of the return trip, however. 
A tow was met in a_ narrow artificial chan 
nel, and in attempting to pass the boat was 
crowded over onto some piling at the side of 
the channel, and her starboard feathering 
paddle wheel struck the piling, bending the 
wheel, so that the end of one of the buckets 
had to be sawn off before the boat could pro 
ceed. The accident did not, however, pre 
vent the boat from leaving for Cleveland at 
11 rp. M. on her regular trip. 

FRIDAY MORNING’S SESSION, 

The first paper taken up at Friday morn 
ing’s session was M. E. C. Knapp’s, entitled 
‘*A Method of Proportioning the Cylinders 
of Compound Engines,” which had been 
crowded 
The author briefly discussed a method of 


proportioning cylinders of compound en 


over from the previous session. 


gines, so that, as nearly as possible, the load 
will be equally divided between the two 
cylinders, and this equality of load would be 
maintained throughout considerable varia 
tions of load and cut-off, and the corre 
sponding range of temperature would be an 
economical one. 

In discussion, Mr. Stanwood expressed 
the opinion that the title of the paper was 
too broad, as it only touched upon one phase 
of the subject. 

Mr. Rockwood thought 


given for cylinder proportions were in some 


that the figures 
cases not the best. When steam at low 
pressure was to be used he thought the ratio 
should be small, while if boiler pressure was 
high the ratio should be 1 to 9 or 1 to 10. 
He thought this question of proportion of 
cylinders had not been given the attention 
it deserved, and spoke of an arrangement 
for testing the matter at the Worcester Poly 
technic Institute, where they had planned 
to run the different component parts of a 
speeds for 
testing, by which plan they would virtually 
have varying ratios between the cylinders 


compound engine at varying 


He thought this plan would result in a bet 
ter knowledge of the subject. 

Mr. Kent called attention to the fact that 
both engines and boilers were usually tested 
at practically constant loads, even when it 
was known that in service the load would 
vary greatly. He thought tests should some- 
times show which engine was most efficient 
throughout a considerable range of varying 
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oads, and which boiler was most efficient 
inder varying rates of evaporation. 

Mr. Stanwood endorsed this view, and 
said that the variation of engine loads was 
onstantly increasing, owing to the demands 
if electric lighting and power service. 

During the further discussion it was re 
iarked upon that engines running in electric 
lants were usually anything but econom 

il, 54 to 10 pounds of coal per hour per 

H. P. being quite common 

Professor Carpenter mentioned one case 
n which 100 pounds of water was used per 
jour per I. H. P. 

Professor Goss called attention to the fact 
hat the locomotive was giving as good 
conomy as the figures mentioned indicated 
hat electric power plants were giving. 

Professor Carpenter, of Cornell University, 
hen presented an elaborate paper describ 
ng some tests of an experimental engine of 
he Corliss type, built by E. P. Allis & 
Co. This engine has three cylinders, 9, 16 
ind 24 inches diameter, 36 inches stroke, 
nd can be run simple, compound or triple 
xpansion, condensing, non-condensing, and 
vith or without jackets. The series of 
ests have not yet been completed, and no 
reneral conclusions can be drawn from them. 
In fact, they rather tend to show that it is 
insafe to draw general copclusions regard- 
ng any of the disputed questions of steam 
engineering; jacketing proved economical 
or otherwise depending upon pressure used, 
Decrease of clearance the author 
hought not in itself detrimental, but that 


speed, etc. 


increased radiating and condensing surface 
detrimental. The 
hest economy obtained was 13.68 pounds of 
water per I. H. P. for the triple-expansion, 
ind this low economy was accounted for by 


-22 to 25 


wcompanying it was 


Mr. Rockwood by the low vacuum 
inches 

The next paper was entitled ‘‘ Tests of a 
Combined Electric Light and Electric Rail 
way Central Station.” By Dugald C, Jackson 
and Arthur W. Richter. One general con- 
clusion drawn from the paper is that the 
sains from combining the lighting service 
with the railway service have, in some cases, 
been considerably over-rated, and are not 
it all comparable to the good results from 
combining two small lighting plants into 
one, or small railway plants into a larger 
one, 

The last paper was by George M. Brill, 
entitled *‘ Pipe-Covering Tests.” The author 
vives details of results of tests of a large 

iriety of pipe-covering materials. The 
tests showed that there are no such great 
differences in efficiency between the different 
coverings as is sometimes claimed, and that 
eight of the best coverings have nearly the 
same efficiency in the prevention of con 
densation, 


FRIDAY AFTERNOON, 


The last afternoon in Detroit was spent in 
cruising about the Detroit River and visiting 
various manufacturing establishments. 

The first of these was the Public Electric 
Lighting Plant, where they have five triple 
expansion, vertical, marine type engines 
with cylinders 114, 18 and 29 inches diam 
eter, 18 inches stroke, running 200 revolu 


ions, with steam at 160 pounds, each driv 


ng four dynamos by ropes, a voltage of 


800 to 5,200 is used on the are lighting 
circuits. Seven Peck 
equipped with down-draught furnaces. 
From here the party went to the largest 
stove works in the world (Michigan Stove 
Co.), of which W. J. Keep is superintendent, 
and where his experiments and investiga- 


boilers are used, 


tions have been carried on. Here a_ fine 
juncheon was served, and the process of 
stove making on a large scale was witnessed, 
1.200 men are employed, and 70 tons of iron 
melted per day. 

The works of the Detroit Oak Belting 
Company and the city water works were 
then visited and the boat returned to the 
city, thus ending a very pleasant and profit- 
able meeting of the society. <A meeting 
Which evidently owed much of its success to 
the cordial hospitality of Detroit citizens and 
to the efficient labors of the local committee, 
of which Jesse M. Smith was chairman, 
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aided by men accustomed to managing af 
fairs. The attendance was somewhat smaller 
than usual and smaller than was expected, 
being about 200. 

——— <i> a 


A Standard Hose-pipe Coupling Needed. 
A correspondent writes us from San Fran 
cisco a letter in which he asks 
Is there any standard for hose fittingssuch 
If there is will you kind 
If not, why can we not have 


as couplings, etc. ? 
ly publish it ? 
a standard? There is certainly enough hose 
in use to make it a necessity. I am prompted 
to write this owing to the fact that we have 
considerable trouble furnishing ships lying 
here for repairs with the necessary reducers, 
ete., to connect their hose with our hydrants 
which are all what we call 
from their being the same as used by the 
tire department of our city 

Any information on this subject will be 
thankfully received. 

We referred this matter to Mr. C. J. H. 


‘ corporation,” 


Woodbury, who in his experience as engi 
neer for the Boston Manufacturers’ Mutual 
Fire Insurance Co., had a good deal to do 
with tests of fire hose. Mr. Woodbury 
writes us as follows : 

In answer to your inquiry I must say that 
there is nothing which can be stated as a 
standard for hose couplings, although there 
is great need of such a standard. 

I think that its importance was first 
brought before the public in this city at the 
great fire of November, 1872, at which time 
cities from many miles around Boston sent 
their apparatus here to co-operate with the 
Boston Fire Department, but much of Jt was 
entirely useless, because they could not con 
nect their suction hose with the hydrants, 
nor with the apparatus of the fire depart 
ment, and after that time a great many of 
the cities in this vicinity adopted what is 
known as the Roxbury standard coupling. 
It consists of a V-thread, 7$ threads to the 
inch, the outside diameter of the thread on 
the male coupling 3, 

Mr. Charles A 
Fire Hose Company, made an extended in 


, inches. 
Lundy, of the Eureka 


vestigation into the subject about five years 
ago, in the course of which he learned of 
four hundred different threads used for hose 
couplings in the fire departments of the 
United States. 

At the nineteenth annual meeting of the 
Fire Chiefs Association, held at Springfield, 
Mass., August 11, 1891, B. J. 
Chief Engineer of the Chicago Department, 
read a report of a committee on the subject 


Sweeney, 


of the standard hose coupling, in which the 
following was recommended : 


External Diam- 


Diameter of Threads to eter Male 


Hose Inch. Coupling. 
2% TM% 3c 
Qe 8 8, 
24 8 3% 

3 8 35g 
Ble 8 4s 
1 8 155, 
ile s na 
5 s tle 
6 8 Tis 


The large sizes refer to the couplings on 
suction hose. In addition to the screw coup 
lings referred to, there are a number of 
forms of clutch couplings, some of which 
give excellent results for durability, tight 
joints and facility of manipulation. 

In many instances the fire departments of 
adjoining cities are provided with reducers 
which can be used to join the hose in case 
that the apparatus of one town is called upon 
to assist its neighbor. 

C.J. HW. Wooppury 

125 Milk St., Boston. 

— --_- 


Between Engine and 


Dynamo, 


A Comparison 


In popular writings nothing is commoner 
than to find the efficiency of electric ma- 
chinery and of steam machinery contrasted 
to the great discredit of the latter. The 
dynamo, it is said, has an efficiency of 90 to 
95 per cent., the steam engine an efficiency 


of only 10 per cent. What a barbarous ma- 


chine, after all the labor of a century, the 
steam engine must be! The comparison is 
generally made by an electrical engineer 
and the first reflection which occurs to one 
is, that of all people the electrical engineer 
should be the last to abuse the steam en 
gine; for whatever may be the case in 
future, at present the dynamo is absolutely 
Without 
the steam engine the dynamo would be a 


dependent on the steam engine 
useless mass of wire. But passing over the 
ingratitude of the electrical engineer, the 
comparison is unfair, and shows a want of 
apprehension of that important law of mo 
tivity of heat which is one of the two funda 
mental laws of thermodynamics. Heat 
energy is undirected, or mob energy. It 
lies in the nature of the terrestrial conditions 
in which use has to be made of it, that only 
a fraction is convertible into directed or 
mechanical energy. The task of the steam 
engine is to do its best with the fraction 
which is convertible, and in that point of 
view itis not an inefficient machine. The 


Energy is 


dynamo has a much easier task, 
supplied to it in its directed or wholly con 
vertible form, and naturally in transforming 
one kind of directed energy into another 
kind of directed energy, only a small fra 
Prof. W. C 


tion need be wasted Unirin 


-_>- —— 


Absurd Bicyele Practice. 


A manifest absurdity is the practice, still 
apparently universal, of figuring and stating 
the gearing of the bicycle. It isa survival 
of the unfittest When the safety bicycle 
first came in competition with the ordinary 
or high wheel, it Was quite natural that they 
should be compared, and it was proper that 
the crank revolutions of the one should be 
stated in terms of the other, but now that 
the ordinary is absolutely dead, why should 
the old and always inconvenient practice be 
retained ? It would evidently be better all 
around to give the crank effect of the safety 
either in the feet of road traversed per crank 
revolution or in the number of revolutions 
to the mile. Thus, a 54-inch machine might 
be called a 144-foot wheel for the number of 
feet to the revolution, or it might be called 
a 373 wheel for the number of treads to the 
mile. Almost any method would be better 
than the present historical relic. 


—— oe 


Literary Notes. 

PROBLEMS IN MACHINE DESIGN By Charles 
H. Innes, M. A., Engineering Lecturer at the 
Rutherford College, Newcastle on Tyne 

This is an excellent work for advanced 
students in engineering and machine design 

It contains many practical problems not gen 

The first 

a very concise way with 


erally found in other text-books. 
chapter deals in 
graphic and other methods of finding longi 
tudinal stresses in frame-work structures, 
This is followed by chapters treating on 
bending moments; numerical examples on 
stresses in frame-work structures; tensile, 
shearing and compressive stresses; cottered 
joints; connecting rod ends; compression of 
long rods by longitudinal forces; piston 
rods; stresses caused by bending, combined 
with tension or compression; shafting; flange 
couplings; resilience of shafting, etc.; ex 
pansion valve gears; disturbances caused by 
the moving parts of engines, and the meth 
ods of balancing them; governors; springs: 
capacity of air vessels; fly wheels; diagram 
factors of compound engines, and method of 
drawing theoretical diagrams of compound 
engines. 

Rules are given for determining the stresses 
in various parts of a structure, including 
some of the principal parts of a machine, 
and also rules for determining the sizes of 
some of these parts. In a few chapters tables 
are inserted which give the dimensions of 
crank pins, cranks, shafts, etc., at a glance. 
Designers will find this book to be a valu- 
able one; it is also one of special interest to 
students. For beginners it is too advanced 
and concise. The book contains 187 pages 
48x74 inches. It is published by the Tech 
nical Publishing Company, Limited, 6 Vic 
toria Station Approach, Manchester, Eng- 
land. Price, $1.40. 
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The adoption of a caliber of .236 inch for 
the new magazine shoulder gun for th 
navy marks another step toward a smaller 
caliber for such weapons, and it is thought 
by some experts that the limit to which cali 
bers can be advantageously reduced for such 
arms is not much, if at all, above .216 inch 
The Lee gun which was adopted isan Amer 
ican invention, and the particular weapon 
which went through the trials was a won 
cle rfully pate hed up affair—moditied and re 
modified over and over again, to meet new 
conditions or overcome new objections. <A 
model gun is being made, and manufacture 
will soon begin 








NEW GATALOGS. 


We have received the catalog of the Union Brass 
and Metal Mfg. Co., St. Paul, Minn.,, representing 
their manufacture of brass goods and plumbers’ 


speciaities rhe catalog lity ‘xS4, 


We have received from Thos. Carlin’s Sons, Alle 
gheny, Pa., their catalog of contractors’ tools and 
machinery It is quite an extensive work and em- 
braces a wide range of interesting matter. The cat 
alog is 9’'x6%4 


Messrs. Theodore Alteneder & Sons, 939 Ridge 
avenue, Philadelphia. Pa., send us their catalog of 
drawing instruments and materials. It will be sent 
to any address on receipt of fe 


ir cents In stamps. 
It is standard size, 6'’x9"’ 


We have received from the Betts Machine Co., 
Wilmington, Del., a folder illustrating and deserib 
ing their improved horizontal boring and drill ma 
chine of the Bement type 
ql ! 


rhe pamphlet is 6%¢'’x 
@’, but could readily be trimmed to standard 
size. 6’'x9 


We have received from <A. Aller, 109 Liberty 
street, New York, a folder illustrating and describ 
Ing Various steam specialties made by him, inelud 
Ing steam jet pumps, exhauster and condenser, 
pressure regulators, feed pumps, chimney draught 


mprovers, water hea'ers, steam traps, ete 


We have received from the Huyett & Smith Mfg. 
Co., Detroit, Mich ifinely gotten up catalog, il- 
lustrating and describing a large variety of fans 
and blowers with eogines suitable for driving 
them. These machines are adapted toa large variety 
of services, many of the applications being illus 
trated and deseribed in the catalog before us, 
They are used for dry kilns, for heating and ven- 
tilating shops and other buildings The Smith 
patent marine water tube boiler is also illustrated 
and described. The catalog is 634’’x10'4’’, and has 
138 pages 














A new woolen-mill is to be erected at Oxford, 
Mass , by N. K. Taft & Son. 

The Wagner (Tenn.) Mfg. Co. will shortly erect a 
cotton mill to operate by water power 

The Wikinson Shear Co., of Reading, Pa., was 
recently organized with a capital of $20,000 

The Slater Woolen Co.. of Webster, Mass., will 
shortly build an extensive addition to its plant 

The Linton Coated-Paper Co., of Richmond, Va., 
has been organized. EK. D. Christian is president. 

The O'Connor Furnace and Range Co., of St. 
Louis, Mo., has been organized with $10,000 capital. 

The Shenango Furnace Co., of Greenville, Pa., 
has been organized with a capital of $200,000, L. L 
Keck is interested 

The Racquette Lake (N. Y.) Railroad Company 
will shortiy construct a steam road from Racquette 
Lake to Axton, N. Y 

The Acadian Lumber Co., of Texarkana, Texas, 
has been incorporated by Henry P. Rochell with a 
capital stock of $25,600 

The Sheffield (Ala _) Coal, Iron and Steel Co. has 
been organized with John Fritz as president. Its 
eapital stock is $1,500,000, 

The Atlas Press Brick Works, of Dallas, Texas, 
has been formed with a capital stock of $25,000 by 
T. W. Hurst and V. W. Jones. 

J. A. Abernethy and J. H. Ramseur, of Lineoln 
ton, N. C., have formed the Lincoln Cotton Mills 
with a capital stock of $80,060 

The American Register Co., of St | Louis, Mo., 
has been incorporated with a capital stock of $50,- 
000. J.C, Orrick is interested. 

The Moorhouse Mfg. Co., of Savannah, Ga., was 
recently organized by A. W. Moorhouse and J. J. 
Higgins with a capital of $25,000 

The Harvey Lee Miller Fertilizer Co., of Callman, 
Ala., has been organized with a capital stock of 
$10,000. T. L. Humphrey is interested 

The Baltimore (Md.) High Grade Brick Co. has 
been incorporated by Chas. F. Diggs and Joseph R 
Wilson, with a capital stock of $50.000 

The Rush Wheel Co., of Chicago, Ill., has been re- 
cently incorporated by Jno. E. Howland and 
Thomas Koenstein,’ with a capital of $10,000 





5382 





AMEBHRICAN 





MACHINIST 








Juty 4, 1895 





chines, 


plant including 


milling machines, 
infact, a 
bi vc 


and 
ufacture ot 


The Brown Ho 


Hoisting and Conveying 


with their hoist 


crane business have 


crane business h 
the Yale & 
Electric Compatr 
icun branch of t 
same name, 
machinery 


Towne 


is mt 








The Jacobson Bloss« Elects Mfg. ¢ has been 
recently organized at Port 1, Me V I i ipl 

il stock : C.B. Ja spr lent 

The Gaffr \ ‘ ind | 1B k ¢ f 

so iis, M i rg John Gaffney 
and ¢ 2 4 " fz 0 

The w ¢ in La.) Macl i Shipbu 

g ¢ as hee ted , machit 

orks and sh } | i ipita toc 

f $150,000 

The copartnership under t na ft I ins 
Friction Cam Company is diss« d rhe busine 
will be continued by G. F. Evans in his own name 
at 85 Water street, Boston 

The Bissell, Dodge & Erner Co., of Toledo, Ohio, 
was incorporated recently with a capital of $25,000 
to manufacture electrical machinery Among its 
incorporators are Frederick Bissell and Frederick 
H. Dodg: 

The Lindsay Bleycle Manufacturing Co of 
La Fayette, have recently incorporated under the 
State laws of Indiana for the purpose of engaging 
mn the manufacture of a patent tw ssineik Manes 
They propose to open up on quite in extensive 
seale and will produce several thousand wheels 
per year. They have just iced their order with 
The Lodge & Davis Machine Tool ¢ Cincinnati 
Ohio, U. S. A. for the equipment of their entire 


sprocket 
ma 
into the man 


several screw machines, 


hub turning machines, cone 
ll tools entering 


} 
es 
i 


isting and Conveying Machine Co 


and the Elwell-Parker Electric Company of Amer 

a, main offices and works at Cleveland, Ohio, 
have opened a general Western office at No. 1528 
Marquette Building, Chicago. Mr. F. G. Tallman, 
manager of the Pittsburg offices of these compa 
nies, and late manager at Pittsburg for the crane 
department of the Yale & Towne Mfg. Co., will 
also have charge of the Chicago office, and will be 
assisted by Mr. Frank B. Ward, late resident engi 
neer of the Pittsburg Testing Laboratory, and for 
several years head of the firm Frank Ward & Co., 
inspecting and consulting engineers. The Brown 


Machine Co 


and « 


in connection 


ing nveying machinery and 


recently purchased the entire 
eretofore owned and controlled by 
Mfg. Co. The Elwell-Parker 
ry of America, which is the Amer- 
he celebrated English firm of the 
iking a specialty of heavy electric 


and large installations 





Machini 


Iron—American Pig 


$13 for No. 1: $ 
2 Plain, and $11 
ern brands, $12 
for No, 2; $11.50 
No. 1 soft; $11 
No. 4, $11.2 


Antimony—T! 


Sto Sil 


sts’ Supplies and Iron. 





New York, June 29, 1895. 


We quote standard brands, 
2; $11.50 to $11.75 for No 
50 for Gray Forge. South 
50 to $12.75 for No. 1; $12 to $12.25 
to $11.75 for No. 3; $12 to $12.25 for 
75 to $12 for soft; and Foundry 
50. 
market 


12 for No. 


25 to $11 


1e is inactive, a moderate 


business of routine type only has been done. We 
quote L. X., 84e, to 84j4c.; ¢ ‘ookson’s, 814¢c. to Sée 
Hallett’s, 7c. to 7.15¢.; U. 8. Frene h Star, The 
Japanese, 7c to 74e 

Lard Oil—Prime City we quote at 52c. to S8e 


Copper—The t 


narket is quiet, and prices are fair 











and steady. Producers hold out for 10%e. for Lake 


Copper, but from second hands it might be bought 
for 105¢c. Casting Copper is held at 10\%c. to 10%¢.; 
the demand is improving 

Lead—The market is very quiet; some sales 
iave been made at 3.25¢., and 3.27ée. is generally 
asked 

Spelter—The demand has been satisfactory, but 
the market is irregular. For New York delivery 
1.700, te is generally quoted 

rin The market is quiet without any change of 
mportance. Business has been done at 13.85c. to 
14.05c., but the former figure seems to be at present 


the prevailing one 


«WAN TED* 


sation and Headp”* 








. Advertisements only inserted 
nider thia head Rate nia a line for each inaer- 
tion thout seven words make aline, Copy should be 
t to reach usa not later than Satu urday morning fo 
ensuing week's iss inswers addressed to our 
ire will he forwarded. 
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ay 
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TO SUBSCRIBERS, 


On and after July 4th this paper will give two free 
insertions under this heading to those in want of 
positions. The advertisement to occupy a space of not 
more than five lines Additional space or insertions 


at regular rates. 


must be paid for in advance 


Wanted—Agents traveling and local to sell steam 
spec’s; good commission. Mfr.,1115 State St, Erie, Pa. 


Thorough all-round machinist, 20 years expert- 
ence; engine building; jobbing; desires resp, posi 
tion. Address Marine, AMERICAN MACHINIST. 


Wanted—A few 
with engine work 
Colorado 


Wanted—Competent foreman to take charge of 
wood and metal patternmaking in agricultural 
works. Address No. 418, care AM. MACHINIST, 


Wanted—Position 
perience. C,, care 


Wanted —Position by draftsman and designer: 
experience covers machine tools, electrical ap- 
paratus and heavy machinery. M. E., Am. Macau. 

Wanted—Position as chief draftsman or special 
designer by one experienced on both heavy and 
light work. 8S. D., AMERICAN MAcHINIST. 


first-class machinists familiar 
Address P. O. Box 513, Denver, 


by draftsman with shop ex- 
AMERICAN MACHINIST 


Jones & Lam- 
Box 35, 


Turret lathe hand experienced on 
2x24 flat turret lathe, wants position. 
AMERICAN MACHINIST. 


son 


A mech. engineer with exp. designing and super- 
intending on light machinery and stamping tools 
wants permanent position. Cycle, Am. Macu. 


and 
36, 


Draftsman 
technical education 
AMERICAN MACHINIST 


having 14 years shop practice 
wishes a situation. Box 


Foreman patternmaker, experienced in machine 
tool gearing, steam engine, special machinery and 
general jobbing, desires a change. Box 37,Am Macu. 


Mechanical draftsman, age 24, desires to change 
position ; experienced in mill building and general 
machine work, also familiar with steam engine in- 
dicator; good refs. Draftsman, Am. MacurnistT. 


Wanted—Place as foreman or supt., by practica, 
man of large experience who believes in jigs and 
speciai tools for quick accurate work. Address 
A. D., AMERICAN MACHINIST. 


Wanted—Position as foreman or to lay out in 
boiler or gas holder works; 10 years’ experience as 
foreman; Al references. Address Box 31, Ameri 
CAN MACHINIST. 


Wanted—A competent manager for boiler works 
and machine shop; must be experiencedand able 
to give estimates if required. Address F, C., 59 
Liberty St., Room 16, N. Y. City. 


Wanted—By a competent mechanic 
perience and who understands modern methods; 
position as supt., foreman or master mechanic of 
machine shop; best of references, E., Am. Macu. 


Machinist’sapprentices; strong, active boys want- 
ed: must be 16 years old; trade thoroughly taught 
in allits branches; instruction in mathematics and 


of large ex- 








Crescent 
Steel 
Co. 









PITTSBURGH, 
CHICAGO, ILL. 


NEW YORK, N. 


THE FINEST STEEL MADE. 


Crescent Special 


PA. 


FOR DIES AND 


Y. 


TOOLS DOING VERY HARD WORK. 





Fo 
CARRIA 





purrAlo DRI DRILLS. 


\o 24 SIZES. 






P “erate 


eres: 


0 BUFFALO.NYusa 


Se 
R BLACKSMITH, ¢ 
6E & WAGON MANFRS 


Bortalofors FORGES, 












AMERICAS PEST. 


% re WORLDS OTANDARD.¢ 





wages first year $2 per 


mechanical drawing gratis: 
week. Apply by letter only 
Grand street. 


R. Hoe & Co., 504 


Foreman wanted for a machine shop not far from 
Chicago. About 150 men employed on medium]? 
heavy work. Modern equipment and methods 
Good salary and permanent pwosition for a thor 
oughly competent man. Address Box 21, AMERI 
CAN MACHINIST. 


Wanted—An energetic foreman of a bridge mfg 
company’s machine shop. Should be familiar with 


Wanted—tTraveler or foreman machine shop (not 
an ornamental M. E.) to take an interest in an es- 
tablished machine tool concern in excellent shape; 
must bave not less than $5,000, which may be 
placed for a while as a loan upon security with 
privilege of investment later; location Philadel- 
phia. Address Penn, care AMERICAN MACHINIST. 


Wanted—Assistant foundry foreman in a New 
England city; must be accustomed to light and 
heavy machinery and steam engine work, ac- 
quainted with the latest and best foundry methods, 
and have first-class executive ability and push; 
state nationality, age, and give full account of ex- | y 


s 


perience ; give references and state salary ex- 
pected. Address New England Foundry, care 


AMERICAN MACHINIST. 

A general manager wanted for a steam engine 
and dynamo-electric manufacturing establishment; 
must have experience, energy and executive 
ability. and be able to put some capital into the busi 
ness ; a modern plant, located near New York, cost 
ing over $200,000; a “ going concern,” with abun- 
dance of profitable 


f 





Post Office Drawer 17 1, Buffalo, 


} MISCELLANEOUS WANTS «% 


85 cents per line, each insertion. 
reach us not later than Saturday morning for the ensu 


& planers. 


Baush & Sons, 


Mitts & Merrill, 


fz 


a first-class key-seater, 
No. 913 Tilden Street, Saginaw, 


orders already secured, offers | e 


Laurence Pountney Hill, London, 


Advertisements will be inserted under this head ai 
Copy should be sent t 


ng week's issue, Answers addressed to our care wil 


be be for warded, 








Cheap 2d hd lathes & planers. S M. York,Cley’d,O 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis 


For Sale—Second-hand drill presses,engine lathes 
Dietz, Schumacher & Co., Cincinnati, O. 


bridge work. machinery of plant,and capable of Light and fine mach’y to order; models and elec- 
general repairs. State age, experience and salary | trical work specialty. E. O. Chase, Newark, N. 
expected. Plant is a large one, and good salary F “ ae 

} > or Sale—A first-class key-seater, new. yada 
paid tocompetent man. X. Y., Am. MACHINIST. Mitts & Merrill, 913 Tilden St., Saginaw, Mich 


Best and cheapest Bolt Header made by C. H 
Holyoke, Mass. 

A purchaser for a good key-seater, by 
913 Tilden Street, Saginaw, Mich 


Wanted- 


For Sale—Second hand p ane r. also lathes. Gage 
Machine Works, Waterford, { 
Machine shop wanted; mi take interest if de 


ir’e: can furnish abund’e of work. Box 12,AmM.Macu 
If H. G Hubbard will communicate with his 
ather will hear something to his advantage. 

For Sale—18 vols. of A. M. bound; 
leberling,. Des Moines, lowa 
Wanted—To correspond with any one in need of 
Address Mitts & Merrill, 
Mich. 


‘ heap 


For Sale—A foundry and machine shop witl 
tools, in the thriving town of E, Stroudsburg, Pa 
water power; terms easy. Address Box 516 for 


urther particulars. 
Introduction and negotiation of Americanpat 
nts and machinery to English manufacturers and 


unusual inducements for capital and expe rane e. agents. Write for circular to Geo. Richards, M. | 
Address, giving experience and re — neces, F.J. M. E., Mechanical and Consulting Engineer, No. 5 


England. 
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THE DEANE 


OF HOLYOKE 


VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP CO., 
HOLYOKE, MASS. 


Send for ‘‘ The Deane Specialties.” 





Also “ 
Taps, 





Lightning ”’ 
Tap Wrenches, Bo 
ing Presses, etc. 


FULL oe LIGHTNING SCREW PLATE. 


A STOCK WITH EACH DIE. 


Screw Plates, Dies 
Machines, Punch 


and **Green River” 
It Cutters, Drilling 


SEND FOR CATALOCUE. 


WILEY & RUSNELL MFC. €0,, Greenfield, Mass, UA 





C. H. 1. BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


Patent Radial 









of every descrip- 
tion. 





All sizes from 3 ft. to 10 ft. arm. 


STEAM BOILERS, 


BY 
ROBERT WILSON and J. J. FLATHER. 
12mo, Cloth, - $2.50. 
JOHN WILEY & SONSB, 


NEW YORK. 


DRESSER 


me \ 





EMERY 
WHEEL 


WRIGLEY'S 


PAT JUNE!7 1390 
— 


To be returned or paid for in30 

lays. It faces rapidly er cuts V 

rrooves and all Shapes. Cutters Nev er Get Dull---Are Self 

ardening. Has Hardeved Steel Bushings at Pin Bearings. 
Price. $2.00; Cutters, 15 ct er set Send ir Clecular 


T. WRIGLEY, 85-87 Fifth Av., Chicago, IL, 0. 8. A. 














SEND FOR CATALOGUE. E. 


OT BLA 


VENTILATING, D 


GARDEN cHTY FAN CO. 


~_ MANUFACTURERS FHAUST 


PPARATUS 
ae HEATING. 


pResSURE Ly ETC. Se; 





SAVES LABOB in being able to run at GREATLY INCREASED 


SoLk REPRESENTATIVES 
B.M. Ton 


BOSTON: |! & 13 Oliver St., 


i; MUSHET’S SPECIAL STEEL” 


SPEEDS. FEWER GBINDINGS. No WASTE in redressing. 


IN THE UNITED STATES. 
Bs &c& CO., 
NEW YORK: 143 Liberty St. 




















DO YOU USE FORCES? 


BUY THE STURTEVANT FORGE, 


Send for Catalogue No. 77—50 Pages. 
STURTEVANT CO. 


B. 


BOSTON. N 


Rr. 


EW YORK. PHILADELPHIA, 


CHICAGO. 





LONDON, ENG. 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 





New York Office, 86 LIBERTY STREET. 


BRIDCEPORT, CONN. 


ARE 


sizes 
f both 
9 (0 24 in. Swing, 
Modern Design. 
Valuable Features, 
CATALOGUE FREE. | 





plane 





for a lathe? 


YOU LOOKING 


We are building them in various 
from 9’ to 24” swing, in various lengths, 
engine and speed lathes. Our designs are 


the latest, while the workmanship, material and 
finish are 
will tell you 


of the highest order. Our catalogue 
all about them, as well as of our 
rs, Shapers and other tools. A postal will 


bring it. 


‘\:| SEBASTIAN LATHE CoO., 
117 and 119 Culvert St,, CINGINNAT!, OHIO, U.S, A. 





ASBESTOS CEMENT FELT 


FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 


H.W. JOHNS MANUFACTURING CO. 








87 Maiden Lane, NEW YORK. 


Samoles and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 







ING, 





On — 





r 


HW. JOHNS MFG.CO.m 


87 MAIDEN LANE, 






GHOCASO, PHILADELPHIA, LoNDOE. 








ies 
ich 





» Self 
arings. 


8. A. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON 





VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES, 








BETTS MACHINE CO., 


| 
WILMINCTON, DEL. | 
| 


=) MACHINE TOOL BUILDERS. 


Improved Patterns! Late ate Designs! 


FITCHBURG TOOLS. 


FITCHBURG MACHINE WORKS, 


FITCHBURC, MASs. 




















48 in. Engine Lathe. 


YOU want our caTatos. 


ON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K, FIELD, Vice-President. 
FRANK L, WILCOX, Treasurer, GEO. H, SAGE, Secretary. 





Se AS AA BES YS Yt 
7 ‘ . 


Engineers, Architects and 
Builders of 
pue soSpug 003g puke uoly 





The above illustration is taken direct from a phi ttograph and shows the interior of a Machine Shop 


designed and built by us for The Ball & Wood Co., at E lizabethport, N. J. The bull ling is 80 
feet in width by 180 feet in length. The central portion is 40 feet from center to center 
of traveling crane rails, while the two story wings on each side are 20 feet in 
width, We built this entire building, including the brick work and founda- 


tions, the whole complete ready for the machinery. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


BOLT » NUT MACHINERY. 


COMPLETE EQUIPMENTS A SPECIALTY. 
CAR LINK, PIN AND SPIKE MACHINERY, 


WASHER MACHINES, WIRE NAIL MACHINES. 
SEND FOR CATALOGUE, 


THE NATIONAL MACHINERY CO., tiFFin, oxi0. 4 


x6 Star#or" EMERY WHEELS. 
rp -F— a Screw Cutting 
ee Automatic The R. J. Costain New Process Emery and Corun 
| athes dum W he els are the wheels you want We require 
Cross Feed . 


only two days in which to make and ship any grade 
9 and 12 inch Swing. 


ly of the regular sizes and style of wheel. Give us a 
° : ° Si Ss g SE 
| New Designs. Novel Features. trial. Satisfaction guaranteed or no sale. 
Send for Catalo.ue B, 


Speen harisMee Comnany | Le Electric Emery Wheel Co., Hartford, Conn. 
687 Water St,, Seneca Falls, N.Y. Box No. 177, COSTAIN & EAVES. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. ¢ 


¢? Our New and Revised Catalogue of Practical and 
Scientific Books, 8 pages, 8vo., and our other ¢ Jatalogues 
and Circulars, the whole c vering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 





















ROOT’S FORCE BLAST ROTARY BLOWER. 


For Fouseens SMITH SHOPS, PREUBATIC 
TUBES, VENTILATION, ETC 








THE NEW FOX 
Universal Trimmer 


is the only onethat has 





SLOW SPEED, 


BEST 
an accurate adjust- 
POSITIVE MECHANICAL ment of the pm nea 
BLAST, comren anct be = wrong. 
ork must be correct 
PERFECTLY » Time saved in Patte pte 
BALANCED. TION. making and all wood 








working. 

CaTALOGUE FREE! 
| FOX MACHINE CO., 
3265 Nor. Front St., 








P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicaco Office: 1405-10 Manhattan Building. 
COOKE &CO., Selling Agents, 














Grand Rapids, Mich. 
163 & 165 Washington St., NEW YORK. 135 Finsbury Pavement, 
In Writing Please Mention This Paper. Londo: D, England. 





REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG, 
3 INCH. PRIOR. No. INOH PRIOB 
a8 i 94... $0.00 10 ...934.... $1.88 
53 2 % ae! Sei 
ee 8....1 70 ae 1.60 
aSo4 1% "80 13....8%%... 1.80 
4 2 oe ae 14....4 . 2.10 
Fi ae 95 a 6 
= 7 1% .95 16 5 8.25 
2B 8.1% 110 17....5%.... 4.00 
~ @ 9 2 1.20 18 6 5.00 
& 1 Set to2in. 7.80 Full Set. 81.10 
These Goods are for sale by CHAS. C WUROHTLL & CO., C, W. LeCOUNT, South Norwalk, Conn. 








The breenert roo Press. 
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MOSSBERG MEG. CO., Pay 28 
ATTLEBORO, MABS. As = W 
MANUFACTURERS OF Ea Ps wa 3 fo) 
SPECIAL MACHINERY, - hPa > 
Jewelers’ and Silversmiths’ Tools, as =< oo S 
NEW IDEAS! NEW DESICNS! we ok 
The following sizes of mills we ke °p hy * +> k 3 in. x 5in rw . oS 
8% 5 in in n.,5in x Bir also bui or ~ 
Sie x Sie. Sin 8 in, 10 in. zis in 12 in x. 4... ein. Our “> ce a 
rolling milis are fitted with the Mo = = = 
yale h will nore ay Macey 50 ra conto rie row Ek < Wi 
more trou with hot journa rit r particular 
” 











FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 
BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 
50 Different SIZES and STYLES. Cuts and Prices on Application. 


a a a Ws 











The Flather Lathe, 22 inch. 








il of confidence in 
in ith s of 


If we did not feel a 
the we whine and wearing 


Rue’s Little Giant | 


We think them without 
KUE’S BOILER 
It uses warm water, avoiding injury 
raising steam] We should beless anx 
Catalogue into the hands of mechan 
pamphlet contains information of 
to send for it 118 N. 9th Street, 
RUE MEG. Co.,, PHILADELPHIA, PA. 


ARMSTRONG LATHE aw PLANER TOOL. 


Jsed and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mfg. Co., Fitchburg Machine ‘Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICAGO. 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 


injectors and Ejectors. 


an equal] as well as of 
Ww ASHER AND TESTER, 
to boiler, and facilitate 
us to get our Tl ustrated 
ical men everywhere. The 
value, and you are invited 












DROP -FORGED 
OF STEEL 




















Tensile strength of ten specimens taken from an air furnace heat: 
34,260 lbs. 34,390 Ibs. 
34,650 


32,600 Ibs. 33,200 Ibs. 34,400 lbs. 


36,420 32,460 ‘* 36,550 ‘‘ 36,700 


a 











WORTHINCTON 


PUMPING ENGINE 


WATE R “Ww ORKS. 
DIES. &c Established a century ago. SIMPLE, C OMPOU ND, OR 
,] « | Medal World’s Colambian Exposition 1893, TRI PLE EXPAN SION, 
= HORIZONTALOR VERTICAL 
FOR EXPENSIVE TOOLS HIGHEST DUTY GUARANTEED. 
Bohler Bros. Styrian Tool Steels||°°MRtETS OF SPEC CA TON 
Will be found to be the cheapest HENRY R. WORTHINGTON, 


and best if wearing qualities NEW YORK, 86 and 88 Liberty St. BOSTON, 


are considered. 70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 


HOUCHTON & RICHARDS, |] iss to 189 Van Buren St. ST. LOUIS. Righth 


SOLE AMERICAN AGENTS and St. Charles Sts. INDIANAPOLIS, 64 South 


FOR 


TOOLS ALL KINDS IN STOCK. 
’ ane. ae ee. 
DRILLS, | “ww. Jessop & SONS. LTD. 


ee 























Pennsylvania St. 
148 & 150 Oliver St., BOSTON. 
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GLEVELAND TWIST DRILL 60’.8 i SOCKETS, 


c or. Lake and Kirtland Sts., Cleveland, Ohio. 


Tangs. 


cant d with 
smalier ‘shanks 
than ever be- 
for 

N harge for 
th rroove in 
th hanks 


Send for Descrip- 
tive Price List, 








NEW AND SECOND -HAND 
MACHINERY. 


ENGINE LATHES, PLANERS, 
Sin. x 6ft. Bla : . ft. New Haver 
— = &. Flather . .* : . 
16 “* x 6° Bia X G 
| (Cha 2 Standard » . I : 
15 = @ © Beeekes 0 x 10 ** Harringt 
1A z Fitchbur, ‘ x 12 ‘* Gleason 
0 x &* Putnam SHAPERS. 
20 x 10% Putnan sin. Stroke, Crank Motion 
20 x« > is . rr q 
‘ x1 New Hay 16 Py tne ort. 7 
2 x WO‘ Ss lard 1¢ “ ‘6 Stands a 
4 x Perkins “v1 : 
on — Fay & s ‘ l4 ; visenf te ae with 
«0 x 2 ths enters reular fe tchb’g 
2 z 16“ Watern SLOT TERS. 
id x 16% 1, Al 10 in, Stroke, Low 
2 x 20‘ Uni 1s “ Raeent 

DRILLS. BOILER ROLLS, 
6 and & ft. Good order 

Sensitive Drills, Improved Sand loft. New Tmpr ved 
28 in. Ba Geared, B ay 
Radials. 8, 4and 5 ft. Arn SCREW MACHINES, 
Radial, 3 ft. Arm, Baus} P. & W, No. 2 Wire Feed, 


Brown & Sharpe No. 5, complete 


MILLING MACHINES, 


P. & W. No. 2 Hand, 


HOR. BORING & DRILL- 
ING MACHINES. 


i Garvin No. 3 Power Feed 
Sellers, 54 in. «wing, mplet Lincoln Pattern with Vise 
Bement, 54 ir wing, No, 2 Improved Ur rsal | i 
Cy!. Borer 12 to 36 in. cyl New . 

(ray Pianer hla Ww $, 30 and 36 in 

Kempsmith Mil Universal and Plair 

BKardons Any Oliver's Screw Machines Improved Sty 

Fit hi Lathe 14 to 72 in. Swin 


J. J. McCABE, 


SUCCESSOR 1 


E. P, BULLARD’s !4 Dey St., 
N. Y.Mach’y Warerooms. NEW YORK. 


MACHINERY FOR SALE. 


12 H. P. Vertical Engine and Boiler, second-hand. 
20 “ io +. ** 
Roots’ Pressure Blowers Nos. 1, 2 and 6, 
Open die Bolt Cutter, cuts up to %4 in., 


Lot 6% and 74% in. Shafting . Pulle sys a Bearings, 
nearly new, at less th: un half value, 
COOBREB ck CO., 
168 and 165 WASHINGTON ST., NEW YORK. 


SECOND - HAND MACHINERY. 


No. 1 Cincinnati Universal Milling Machine, 
Universal Cutter and Reamer and Tool Grinder. 
Ferracute Drawing Press. 

Four-Spindle Power Feed Drill. 

Large Turret Lathe for Bicycle Work. 
30-inch Universal Gear Cutter. 

No. 2 Wire Feed Screw Machine. 

Nos. 1 and 2 Giant Key Seaters. 


PRENTISS TOOL & SUPPLY CO., 
62 & G1 So. Canal St., CHICAGO, ILL, 











Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 126 South 1lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland Ohio. 


GRANT 








BORING AND 


TURNING 
MILLS, 


45, & i bf. Swing 







SECOND-HAND MACHINE TOOLS. 


ENGINE L A THES. | DRILL PRESSES. 
2in. x 5 ft. Ballou Patent No. 1 Two Spindle, Garvin 
l6in x 6 fe Ames Mfg. ¢ No. 2 Three Spindle, Garvin. 
16 it ft. Perkir Taper No Four Spindle, Pratt & W 
1s ir x10 ft Blaisdel No. 4 Four Spind Garvin 
min. x 20 ft. Pe 20 in. Dav Whe Feed 
ST in. x 14 ft Maker Ui iknown 44 in. Blai-dell Wheel Feed 
PLANERS. beg meg ey henry? 
12 in. x 30in. Wilkinson for Hand , Fee ry eS 
r Power P 
22in. x 22in, x4ft.L. W. Pond. | *%- Holly Mfg. Co., Radial. 
24 in. x 24 in. x 5 ft. Putnam SCREW MACHINES, 
24 in. x 24 in. x 6ft. Chamberlir 
, c3 ‘ No. 00 Garvin, Wire Feed 
24in what ac » ft. Whitcomb No. 5 Brown & Sharp 
SHAPERS, 2No.1 Brown & Sharpe, Wire 
10in. Pratt & Whitney Feed 
ie tn. Seanest. Gaank No. 2 Brown & Sharpe, Auto- 
15 in Juengst Friction mat ° 
10in. Wood and Light Traverse Ne. 2% Pratt & Whitney. 
Head No. 2 Garvin, Plain 
» 8 hés s z 
io. Senith © , MILLING MACHINES. 
20 in. Gould & Eberhardt 6 No.2 Pratt & Whitney, Lincoln. 
24in. Hendey, Friction 1 No. 20 Garvin with arm 
oem No 2G Plain 
DRILL PRESSES. if Me. @dlarsix Careanadl 
8 Spindle Woodward & Rogers 1 No. 1 Garvin Universal 
es Quint, Turre No 5 Sarvia Danton 
Iso, a large list of other machines Write for complete list, 
detail d de nevinth m and prices. 
THE GARVIN MACHINE CO., 
LAIGHT & CANAL STs., New YORK. 


Aliso, 51 North 7th St., Philadelphia, Pa. 


You Don’t Have to Rap the 
Welles Patent Caliper. 


Very fine adjustment is easily made 
with the screw. 


ILLUSTRATED PRICE LIST FREE. 
F. A. WELLES, MILWAUKEE, wis. 


SEND FOR QATALOGUE, 


STER MACHINE SCREW CO 
PEMecueaddiq ade aqaddad 


ORCESTER, MASS. 
Reus 












sii aati 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


EVANS FRICTION CONE CO. 


HANGING AND STANDING 


= on CONES. 
: [— off MADEIN ALG SISES. 
Thousands in use trans 


mitting from 1to50H.P. For 
information address, 


No. 85 WATER STREET, 
BOSTON, MASS. 















; Cut Theoretically Correct.  “ 
Wy Special facilities for cutting worm wheels. 


2. HUGO BILGRAM, 


MACHINIST, 
440 N. 12th St., Philadelphia, Pa. 


Sco CALIPER SQUARES 


Any Style or Graduation. 
5 Sizes, Metric and Vernier System. 


WARRANTED ACCURATE. 


Send for Catalogue and Special Prices to 





E. G. SMITH, Columbia, Pa. 


No More Twisted | 


Loge drills | 


Chas. 





Churchill 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOCUES ON APPLICATION. 


Nassau Street, - - NEW YORK. 


Eneiiso AGENCY 
& Co., itd. 21 cone Street, Finsbury, 
London, E. ©., England. 








— J.T.SLOCUMB&C0..-— 
U.S.A. 


PROVIDENCE,R.I. 


Qe 





COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 








The Andrew Patent Gri 


Patented May 14, 1889, and Sept. 4, 18) 


PAT 'D SEPT. 4.94 





rip Socket. 


Is the original (not copied) device for 
holding and driving The old « ptom 
of Straight and Taper Shank 
ith Andrew’s Patent 
Groove Milled in the 
prank. © more Twisted off 
nas. Best Practical Drill Chuck 
mane orld. Beware of Frauds. 
Infringements on these patents will be 
prosecuted, Send for Catalogue. 


M.L. ANDREW & GO.., Cincinnati, 0 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 96 W. Washington Street. 


FOOT AND POWER 
MACHINERY FOR 
WORKING SHEET METAL. 
FORGING FRESSES, 
PUNCHES, SHEARS AND 


SPECIAL MACHINERY. 


A NEW FRICTION CLUTCH. 


STILES & PARKER PRESS CO. 








COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter. 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Cons. 









New. 


One Large Planer. 
Made by the Pond Machine 
Tool Co. Planes 54 in. 
square and 25 ft. long, with 
two heads on the cross rail. 


Will be at 
A BARGAIN. 


Must be sold and removed 
within thirty days. 
HILL, CLARKE & CO., 


Machinery Merchants, 


156 Oliver St., 
BOSTON, 


sold 


12 & 14S. Canal St., 
CHICAGO, Ill. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 





15 in. x6 ft. Engine Lathe 52in. x 20ft. Engine Lathe 

2 12 19-36 and $0in Drills. 

29 ** 13% Portable Drill 

26 46 in, x 14 ft. Planer 

29 12 , 12 in. Shaper Traverse Head 

37 +0 " Gear Cutter, 54 in. 
; ede ‘ Milling Machine. 

10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 

Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


| GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


Second - Hand Machinery. 


Pond Ma 





1 48 x 36 in. x 10 ft. 
348 x 32 in x6 
48x i2 x S ft . ’ 2 
42x 42 in. x .2ft. ‘ . ; 2 
60 x 60 x 22 ft., 2 heads 

22 x 10 Niles Lathe, Taper Attach 

2x OP.&W. “ - 
24 x 10 Perkins Lathe 


hine Tool Co, Planer, 2 heads 
2 


— me tS et 


18 x 6 Lodge & Davis, Taper Attach 
79 in. Bement Driving Wheel Lathe. 
90 x 16 Swamscott Lathe 
32 x 10 Open Side Planer 
> ta. Pratt & Whitney Shaper 
2 Bro wo & She urpe Universal Grinder 
2 Surface Grinder 
. 15 Garvin Miller 
». 4 Cincinnati Universal Miller 
isin Pp. & Ww. Turret Head Chucking Machine 
$ ment Horizontal Bo ring ani Drilling Mac hine, 


ZAZZE 


444 


2 Nile 

++ cick & Ay. on en 
1 s Rad al Drills 
Win, Wao Gear Lathe, La 
10 in. Niles Slotter. 


Also large stock of other tools 


e & Shipley 


Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 








ALL PARTS SUBJECT To-WEAR ARE: 

[case HARDENED: ALL GUIDES OF } 
HARDENED: STEEL: \s<Ov> 

\) ADJUSTABLE: DIES: 
\EXACT:- SIZE IRON ano-'/322°-OVER 
SIZE IRON: “CUT WITH | SAME DIE: 


Om 


SEND FoR 25? PAGE 
i ILLUSTRATED CATALOOVE : 


Catan d £25 roots AND | 


SUPPLIES 
iO & t2 


weddactsr CHICAG? ILLUSAD 


Sareea Nco. 9 


MACHINE TOOLS. 
IN FIRST-GLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 
2,400 P’ ound Miles Steam Hammer, Single Standard 





30 in. by 27 ft. Pratt & Whitney Engine Lathe 
Horizont: ul or Floor Boring Machine, Pratt & Whit 
ney 


Two (2) 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol 
low Spindle. 

22 in. x 12 ft. Pratt & Whitney Engine Lathe, 
low Spindle 

21 in. x 11 ft. Lodge & Davis Engine Lathe, 
Spindle and Taper Attachment 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE 6O., 
145 Broadway & 86 Liberty St., New York. 


Hol 


Hollow 





Stover Power Hack Saw 
and Friction Drills, 














Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% to 8 
incbes. Send 
= circulars 


mT 

Migrs. o Vent and Iron- Weking Machinery 
Special Machinery order. 
2aRiverst. FREEPORT, ILL. Ue S.A. 
URTON, London, Eng. 








f 


BUILDERS OF 


ate S 7O BLAKE & JOHNSON, Waterbury, Conn. 
wag OSU Pll, SAFETY PIM, HOOK AND EYE MACHINERY, 


VORS 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 
SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 


STEEL BALLS 







ri 






WRITE FOR 
INFORMATION. 





chinery 
S.A. 
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THOS, H. DALLETT & CO.,|Shriver’s New York ieee Cranes 


YOBE ST. & SEDGLEY AVE., PHILADELPHIA. FOR HAND OR 
MANUFACTURERS OF ELECTRIC POWER. 


ELECTRIC MOTORS 


for w driving Machine 
Tools, Cranes, Ele- 











vators, 
Pumps, 
Presses 
and other ‘aia ar 
Machin 
ery. 


T. Shriver & Go, & 333 2st sot st, 


MANUFACTURERS OF 


We also make 
Portab’e Drills, H 





Drills, Bouler Shell TRAVELING CRANES of 134,2,3,5 and 10 T 
Drills, Light Drill capacity, to be operated by Hand, — 
Moe sy by Electricity. y or wee orin part 








} 


>. EMERY | 
WHEELS. 





ILLUSTRATED 


CATALOGUE 


FREE. 



















ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Standard »e- s 
Cranes of all descriptions, Double he — 


Hoist t 
oiate, Fo oa OF er 30,000 Hoists and 700 











, TRAVELING ' 
& CRANES = 
Capacity 20,000 Ibe. = 
rs < 
= 

‘ ;| AIR HOISTS, CUPOLAS, Etc., 

aaa 9 re re =| Whiting Foundry Equipment Co., 

ND FO be | 

PO cag em cavaoous or. # Send for Circulars, 1622 Monadnock, Chicago. 


MACHINE TOOLS, 


sro Sea aS vn 


FRANE BURGESS, Proprietor, 35 Hartford St., Bosten, Mass. 

Any size or style. Spur, Bevel, Spiral, Ratchet, 
Worm, Rack, Elliptic, Internal, ete. Small or large 
Send for Catalogue. 1,100 sizes of Gears 


! MILLING-CUTTERS)” 











ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or 2 See address the 
ufacturer, 


8. W. GOODYEAR, Waterbury, Conn. 
Almond Drill Chuck, 


Mi ACHINER y 
For Reducing and Pointing Wire. 
















o 
i SINSARIE TY » 
“WEAR NGa RUE A @ Zz Sold at all Machinists’ 
wih ERLANDSEN- + — e oof Supply Stores. 
~N EW YORK w < T. R. ALMOND, 
pe cenTne 3} nih 2 88 & 8 Washington St., 


BrookEtyy, N. Y. 








S SEND FOR CATAL 


THE MASO SPECIALTIES. 


The standard with the leading steam fitters, mills 
and railroads. Send for latest catalogue. 


THE MASON RECULATOR CO., 
6 Oliver St., BOSTON, MASS. 


FOOT on POWER, SPEIDEL'S ECONOMIC SAFETY 
ror METAL or WOOD. Me 
me BEST. ee) 
roe FINEST. 


HOISTS, 
TRUMP BROS. MACHINE CO., Mfrs., 








OVERHEAD TRAMWAYsS, 


TRAVELING CRANES, 
WILMINGTON, DELAWARE. READING, PA. 


For sale by CHAS. CHURCHILL & CO.,Ltd, Pena th 


London, England. 








SPEIDEL & ROEPER, 








Dixon’s Silica ah f 
———— Oo 
Graphite IRON, 


Pai nt BRASS, 


and 
Will preserve a roof for TEN to 
FIFTEEN YEARS- perhaps COPPER PIPE 
longer, without repainting. of every 


Unequaled for SMOKE STACKS, ol 
BOILER FRONTS, Etc. description. 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 


Send for circulars on on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 








WHEN YOU ORDER 


EIOoRTOW CHVCES, 


See to it.that our TRADE MARK 


‘THE HORTON LATHE CHUCK” 


Is stamped plainly on their face, all others are IMITATIONS. 


THE E.HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S.A. 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E.C., Eng. 


=CUSHMAN™ CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

WOtEe «© © © © © 8 @ ®8 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
FOR SALE? cnuck ssusiness. PEQUOT DRILL CHUCK. 


For particulars address 


G. W. JORDAN, A new Drill Chuck having a more seins & broad 














than any et 
4 Wayne Street, WORCESTER, Mass. claim. oe oo ea mt), 
examine. Ask at your dealers or write 
particulars. aioe 


The National. |°""THE'D. E. WHITON MACHINE 60, 
IC S UNIVERSAL. oe’ 5 Oak Street, New London, Conn., U.S. A., 


COMBINATION. Or, SELIC, SONNENTHAL &CO 
Est’d 188. Strongest. Easiest to change. Best finish. “9 
Reversible Jaws (patented) giving ‘changes insted. Bo Queen Victoria St., London. E. C., England. 
Sag overs posible position. ILLU STRATED Cc ‘re: iUE 
sen ra scounts. mpt shipment. Address 
W. WHITLOCK, 39 Cortlandt Street, N. Y. SKINNER CHUCKS. 
Works, 1300 Hudson, Hoboken, N. J. Independent and Universal 
Chucks, Combination Lathe 
ay 4 Chucks with patent revers- 
9 ible jaws, Drill Chucks, 


het LEAD, OTHERS FOLLOW. 
Sweetland Combination Chuck cess, Conens and Face 
* Plate Jaws. 


Reversible Jaws. Accurate nce 
Standard Independent, Solid New Britain, HUCK os 
. 2 © oun. 
A 














Ma Shell, Solid Reversible Jaws, y fare 
Strong and True. : 
SEND FOR CATALOGUE, 


9 
The HOGGSON & PETTIS MPG. CO., - New Haven, Coun. PRATT S 


san | Posie Driving § 


Bicycle 


WATCH - 
- WORK } | Ch " 
weex | Dnil Chuth, = 
oye ee Lyd best +o ever devised for holding 
an i y 
ENGINEERING APPLIANCE Co. d dr ving rills 
JAMESTOWN, N. ¥. ITE FOR CATALOGUE TO 

















Suoinrps |THE PRATT CHUCK CO., Clayville, N.Y. 


TURRET DRILLS} eves 


For Drilling and Tapping with SHOULD HAVE 
from 2 % 12 Spindles. aerial A COPY OF 


WILL DRILL UP TO %-INCH. Uk rsineehy in 


Bonsitive and Positively Driven. 
A. 0, QUINT, Hartford, Conn. It = 
“tele ete pen opy 


THE PERKINS DRAW STROKE TRIMMER, $1,205 and the mone G neat wok wl 
= MONTGOMERY C0, 


< or = ench Wood 
ers. Latest and 

105 FULTON STREET, 

NEW YORK CITY. 














Best Design. Infringers 
Prosecuted. _— not 
orders, solicite: 


PERKINS & co., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


W.C. YOUNG MF@. CO,, "ss" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 











MARE YOUB TOOLS WITH ASTEEL STAMP. 
FF. A.SRCSSRA. 

125 CHAMPLAIN ST. 
CLEVELAND, OH/O. 

SEND FOR PRICE LIST No.4 


MARKING MACHINE, 


For rolling 
trade-marks 
on flat or round 
/ron or Steel surfaces. 
Used by 
Cutlery, 
Pistol, 
THE TAYLOR-RICE ENGINEERING 00.,1 Twist Drill, 
American Standard G Gauge and Tool Works. Wrench, and many 
WILMINGTON, DEL. yo age 
od in use. 
ae — ae) Read up. 
Catalogue ‘‘B'’ free. 


ADJUSTABLE BLADE REAMERS| pwiGHT SLATE MACHINE CO., 


. to 24 in. 


Send e.. Now Pamphlet, 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 






















HARTFORD, CONN. 








CHAS. A. STRELINGER & CO., 


Tools,- Supplies: and Machinery, 


DETROIT, MICH. 








HYDRAULIC MACHINERY. 
PRESSES, PUMPS, PUNCHES, JACKS, 
VALVES, FITTINGS, PACKINGS, ACCUMULATORS. 

SEND FOR CATALOGUE D. 


| THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors. 


SS 204, 206, 208 and 210 East 43d Street, 











Vertical Check Valve, 





Hydraulic Wheel Press. NEW YORK. 
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Lathes, Milling 


Grinders, etc., 


NEW YORK STORE, 


110 Liberty Street. 


PHILADELPHIA STORE, 


19 N. Seventh Street. 


5 ft. Universal HRadial. 


Plain and Universal Radial Drills, 
Machines, Screw hines, 
Monitor _ 


yj he LODGE & DAVIS MACHINE TOOL CO. 


DESICNERS AND BUILDERS OF 


pright Drills, Planers, Engine 
solt Cutters, Shapers, 
Pulley Lathes, Universal Cutter and Reamer 


Works: CINCINNATI, OHIO, U.S. A. 


CHICAGO STORE, 


68-70 S. Canal Street. 


ST, LOUIS STORE, COVENTRY, ENGLAND. 


720 N. Sécond Street. Alfred Herbert, Agent. 


BOSTON STORE, 


36 Federal Street. 









f | | ENCINE LATHES. 
22’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed, 

a eC S With all modern Improvements. 

OUR PAT. RADIAL DRILLS ARE BEST. —< 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 





Dietz, Schumacher & Co., 
Cincinnatl, 0., U. S. A. 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., a 
Cincinnati, Ohio. 








THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, 0., U. S. A. 
















Is a good thing for man, beast or machine: most lathes have only 
/ three changes of feed. Our improved lathe in the 18-ine th size, | 
has 28 CHANCES OF FEED, any of whi changes can be made 

instantly. Thisis e qually true regarding screw cutting Favor \ us 


with your name and give us oe e AS ysend vou ilh iste itions of 
these lathes made in 15’, 18’’, 22”’ 27", and 30’ swing 


~ ce THE LODGE & SHIPLEY M. . C0., Cincinnati, Ohio, —<> 


oP FONG 


WYMAN& GORDON 


WORCESTER, MASS. 


















TURRET 









LATHES 


REDUCE LABOR COST 


Of producing various parts of dif- 
ferent machines 


PER 
h0 TO 80 CENT. 


= Description : and Pric es furnished 
on application. 


We manufacture a large 
number of Styles 
and Sizes of 


TURRET LATHES 


for finishing parts of al- 
most all classes of 
Machinery. 


Also UNIVERSAL TOOL GRINDERS, for Grind- 
ing Lathe and Planer Tools. 


GISHOLT MACHINE COMPANY, Madison, Wisconsin, U. S. A. 








WOOD WORKING||MILLING MACHINES 
MACHINERY AnD 
‘sey 1) TURRET LATHES, 


description, 
HIGH GRADE TOOLS ONLY. 


Illustrative 
and descrip- 
MANUFACTURED BY 


tive matter 
on applica- 


ya. FAY & co, | |KEMPOMITH MACHINE TOUL CO., 
MILWAUKEE, WIS., U. 8. A. 





293-313 W. FRONT ST., CINCINNATI, OHIO. 

















THE UNIVERSAL AND PLAIN GRINDING MACHINES 


manufactured by us have been very much improved in the past year, and are thorough 
tools in every particular. Workmanship first-class. They possess many salient 
features not contained in others. We invite examination into their merits. Some of 
the important features are: Any speed of work and traverse of wheel between extremes. 
Thorough provisions for abiaatiens use of water in all operations, Head and foot stock 
scraped to accurate alignment which is retained in all positions 

Head stock swivels to any angle with work always over water pan. Emery wheel 
easily and quickly removed without disturbing bearing. Our prices are right. Machines 
in stock. Write for particulars. , 


LANDIS BROS., - Waynesboro, Pa. 


Germany: Schuchardt & Schutte, 59 Spandauerstrasse, Berlin, 
France: Ad. Janssens, 15 Place de la Republique, Paris. 


Ah 





a 


heel 
ines 


a. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
D. SAUNDERS’ SONS, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 
MANUFACTURERS OP 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for “e Work, ete, 











solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











New Haven Manf’g Co., 


fT : NEW HAVEN, CONN. 
P. BLAISDELL & CO., 


oO IRON-WORKING MACHINERY. 











CUTTING-OFF MACHINES. 


Cutting-off Machines 





ENGINE LATHES 





: Both Hand and Power. HURLBUT-RoGers MACHINE Co., 
. Water G t« yey 

ater, Gas, and Steam 

HAND LATHES, FOOT LATHES AND Fitters’ Tools, Hinged : The N. 4 B Machine for Cutting and Threading 
MILLING MACHINES. zuve Viees, Pipe ba noma So. Supsury, Mass, Pipe 44 in. to 4in., by HANDor POWER, 
SEND FOR CATALOGUE TO 

Manning, Maxwell & Moore, ally acknowledged to be 
THE BEST. Send f 5 
Selling Agents, 111 Liberty Street, New York. catalog. & ne Jor 21 Atherton St., YONKERS, N. Y 


60 South Canal Street, Chicago. 


Armstrong Mfg. Co., 
424 Telephone Building, Pittsburgh, Pa. ee ts i 


Bridgeport, Conn. 


NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 

















JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 





Sole builders of the Flat Tur 
ret. Lathe, also builders of other 
















Turret Machinery, Publishers 
ON OVE R’ of ‘Rapid Lathe Work,” by 
HANDSOME CATALOGUE ON Capacity 2 in. new method (Hartness System). 


diameter, Send for catalogue. 


24 in. long. 


SON NDENSER 
THE CONOVER MFG.CO. 39 Cortuanot SLNY. 


36-inch x 36-inch x 8-fl. Machine. 
OTHER SIZES. 


60 in. x GO in. x 12 ft. 
AR in. x 48 in. x 12 ft. 
24 in. x 24 in. x 6 ft. 
15 in. x (hin x 4 ft. 








2 BY 24 FLAT TURRET LATHE. 











Ingersoll Heavy Slab Milling Machines, 
Ingersoll Patent Milling Cutters 


OF ANY SIZE OR FORNI, 


VERTICAL SPINDLE MILLING MACHINES, TRAVERSE HEAD MILLING MACHINES, 


eye og ALL FOR HEAVY WORK. 


= eo 


a 





Pat. Dee. 24, ISS. 


Give us an opportunity to name you a time in which we will 
Guarantee our machines and patent cutters to do your work. 
Write for fuller information and photographs. One of our 


Milling Machines in many instances will do the work of five 
planers. 


The Ingersoll Milling Machine Co., 


ROCKFORD, ILL., U.S. A. 





~ Variable Feeds. 





“Table ste hy hand or 












- power. Spiral Gear Drive. P.O. BOX 2450. 
W.D. FORBES & CO., BSINDINC POSTS, CONTACT BUTTONS FINE MACHINE WORK, 
AND 
RCIN 
ENCINEERS, ALL ELECTRICAL MACHINE WORK. Sey Sere 
1300 HUDSON STREET, HOBOKEN, N. J. (TWO BLOCKS FROM 14TH ST. FERRY.) DRAUCHTING AND DESICNINC. 
. . @ ’ 
THE COLBURN KEYWAY GUTTER PPP |o sj i BARNES 
s "0 @ oe 
Built in four Do Fe = = = ga j UPRIGHT DRILLS 
sizes. Combines EE s 2eic ce Od oa 
,a2 = ' rag oso sage 
ite") many points of fo ‘eeu or f= =: pe. —— Naat big ny Deir 
tt} Hi excellence, For rt: gees = o= 2 for light work, to 42-inch Back 
tren LL rapid work and a Serez =;> O35 Geared Self Feed Drill. 
a ez — exact duplica- ji Be FE ake <= =e Send fur Catalogue and Prices. 
-_ iPS) \ tion of same it has 5) Nee ef an eu ee 3 = rE .) pee “9 
| Berto. no equal. Send 5. 5 =o S 32 2 3 = rit YW, i, & ORY BARNES (0, 
: Ss . fa i " = Wl 5 
=a i= se a trated | ree ‘orn aa B°53 i = cH 1995 Ruby St., Rockford, Ill. 
= ——— po 7 | : ENGLISH AGENTS, 
BAKER BROTHERS, Ne. 90, Pecber OS 4 siz mB CHAS. CHURCHILL & CO.,Ltb., 
365 S. Erie St., TOLEDO, OHIO. Range 236 to's inches R. #2. Saszslt= & 21 Cross ST., FINSBUnY, LONDON, €. C., ENG. 
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STARRETT 'S FINE 


TOOLS 


LONG & ALLSTATTER 60., 


AMILTON, OHIO, U.S.A. 


THE 


OVER 300 VARIETIES AND SIZES OF 








Skilled mechanics prefer them. 
Live dealers sell them. Send 
for Catalogu 


L,.S.Starrett 


ATHOL, MASS., U. 











PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 


DETRICK & HARVEY MACHINE CO., 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 


Automatic Bolt-Threading and Nut-Tapping Machine. 
Made in all Sizes to Cut from 1-4’ to 6”. 


The simplest and most durable machine in existence, 
The renting head is made entirely of steel. No links, 
levers, springs, Caps, cases blocks or die rings in or about 
the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 


Albro Worm and Worm-Gear 


Consumes less 








ED IRON 
PLANERS. 


W.A.WILSON 
RIVER ST ROCHESTER.N.Y. 


WiILS ON .0V 


MP 


STANDARD IME ‘ 
KEPT IN STOCK. 

















AMERICAN PATENT OF 


FRENTE 
MULTIPLE DRILLS, 


For sale or license. 
Good profits. 


The Dusseldorf 


power and gives 
better results 


than any other 

















Syste I for- 
Tool & Foundry Co. ee ae 

Habersang & Zinzel, fully furnished. 

DUSSELDORF, 
GERMANY. ? The Albro-Clem 
Boss ScREW PITCH GAGE. Pree 
A full fi line of ‘ 
Pitehes YY) %e from Philadelphia, Pa. 
1 Pall to 40. 
FOR 'NSIDE AND OUTSIDE WORK. JocorreLecutonD svnacuseny 3 “a 
Mailed till October Ist for $1.00. ily ti tibettit titel tdi 








STANDARD TOOL CO., 


ATHOL, MASS., U.S. A. 


Catalog of latest designs in Machinists’ Fine 
Tools to be ha: for the asking. 


MACHINISTS’ SCALES, 


PATENT END GRADUATION, 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 








sie 


Asromarit WATER Gace. 











For THs Bonen AND Encine. Ane THe Excineene Favonrres. 

85,000 Pewszrray AvTromarTic InsecTors in use, ving perfect satisfaction 

under al! conditions. Our Jeé Pumps, Water Gages and Oil Cups are Unequalled. 
PENBERTHY INJECTOR CO. ovEeTROIT, 


BRANCH PAOTORY aT WINDSOR, ONT. MICH. 


MECHANICAL DRAWINC | 


Mechanics; Evectricity ; Architecture; Architectural Drawing and Designing; E 
Masonry; Carpentry and Joinery; Ornamental and Structural Iron Work; 
Steam Engineering (Stationary, Locomotive or Marine); Railroad Engineering; 
Bridge Engineering ; Municipal Pngineering; Plumbing and Heating; Mining ; 
Prospecting, and the English Branches. 

The courses commence with addition in Arithmetic, so that to enroll itis | 
only necessary to know how to read and write. A Scholarship entities the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly. Each student is a class 
by himself, and has the advantage of individual direction by a competent 
Students make rapid progress in learning to Draw and Letter. 

{ Question Papers, Condensed, Simplified. 
secure 





Bano For 
Caracoceus. 








instructor. 
Specially prepared Instruction an 
The Steam Engineering course is intended to qualify engineers to 
Licenses. All representations may be relied upon. 

Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


NEW TOOL FOR BAC4IOHNG-OFF MILLING CUTTERS. 
. | | 








PATENTED MARCH 65, i895. 










s Of this Tool the 
acilcuRACK, \ AMERICAN MACHINIST 


/ 


RAP/LDIT/Y/ AN 


few new things in 


/ | mechanics. 
+7 For desert ptive Cli ular 
it / ~ japply toS/M. Balzer 
a aL} | 39-41 Cortlandt-St, Néw York, N.Y, 








narSanncis PHOSPHOR-BRONZE 
REG.TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING C0. LIMITED 
2 200 WASHINGTON AVE.PHILADELPHIA., PA. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
"OD >,  »| BRONZE IN THE UNITED STATES AND SOLE 
S hoiphorvd oye! MARKERS OF “ELEPHANT BRAND PrHoseHor-Bronze. 








FOR SALE. 


PUNCHES and SHEARS. 


Also a number of Punch and Shearing 
Machines, Small Rolls, etc. Write tor 


Oo eg ES: DROP HAMMER 
tt a 


vA og h, j : prices. Address 
TRASH SMICRCH |WAIS & ROOS PUNCH AND SHEAR CO., 


N CINCINNATI, OHIO. 














motion. 











IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 
Chas. Churchill & Co., L’d, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Eugen Soller, Basel, Switzerland. Send for Circular. 





IMPROVED 19-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


Buy the best. 


THE HENDEY MACHINE Co., 


TORRINCTON, CONN. 
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ot  AatieeCenter Grinders. 





stence 
, making the verv best in ex! 


onfess t 1d the hat dest centers 


YY inhesit itinyly 2 rit 
E 1e that 1s exce eding ly sipie that wi ar Be: do it G ju ick] ly and do 
one 1 on of any size up to 30-1" *h swing a? d. and dispenses 
17 ¢ ‘ ‘ ’ as 
sag Boe Grinder that is abso lutel y self-cont ee pon the mimis- 
. i ack’ . < Ol L . - 
it well—a ae : ao me ‘toggery”’ that usu lly atte o 7 + We issue 
trou alate oderate COs 1 
with all of the : mint tis of mo oe 
trations of such tools. One more | Shall we mail it 


nent this little t« ol. 
faulconct a tg Co., 


Detroit, AMcbigan. 


e an exh iustive treatise a 


Ucland & 


quit 





AS cA 
L'a e'>e =e 
LSWAAw - 
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Si 
wy 
<7 
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me rm” 7 np Tim 
Vo and Walt Ste, PRILADELPELA 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 
18 Vesey St., N.Y. 


2 atyles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS wasee MOTOR CO., Newark,N.J. 
Mfrs. VENTILATING FANS, 








Over 40,000 Engines in Use 





© Branches: 111 Madisun St. Chicago. 
708 Locust St., St. Louis. 


DRAWING MATERIALS 


AND 


me Surveying Instruments. 


WwW. & D.MOGEY. 
45 ST. BAYONNE Nu 

The largest and best assorted stock in America, All = 
for Pow ld —— draughting room. We have made a study of this line 


STRANGE, BUT TRUE!! : meth Att te 
Taz Mew Process Raw Hive Gears] —s2=ssc0% ox arersoarson. 


SWEET’S 
ASTONISH THE Measuring Machine. 
MACHINERY WORLD. 


The only micrometer 
They Outwear 


that will not lose its 
any Metal. 


TELESCOFE:. 











accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 


ee? LIGHT RIGHT “Sinie 


= a = They are Noiseless 
os and Clean. 
NEW PROCESS RAW HIDE CO., —_ —) 


Farles’ Patent UNIVERSAL LAMP HOLDER. 
PATENTEES AND SOLE MANUFACTURERS, Ph neny styles and sizes. Ask your Gorter for Shem or write 
SYRACUSE, N. Y., U. S.A. 


ARIES MANUF'’G hee Decatur, Ill. 


BEST! CHEAPEST! 
COLD METAL SAWING MACHINES. 
For Att Crasses Or Work. 


CHICAGO, ILL., - 
NEW YORK, . 29 BrRoApway. 


OUR | LATEST PRODUCTION. 


No. o Radial Drill. Something ae 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 





They require No 

















703-7 WESTERN UNION BLOG. 











3 Pike Street, Cincinnati, Ohio. 


REVVBSVSVSVSVSVVVSVSsssesese | 


| PEWANIS. CAMPBELL Co.'. 


MANUFACTURERS ~ NEWARK. NJ va 
OF IMPROVED “= io = 


CORLISS STEAM ENGINES 


Peurnarte FULL VARIETY 
QNTRACTS 
TAKEN FOR [OMPLETE PeANTS 


they COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


AUTOMATIC 
ILIGItI SPE ED 


WESTON ENGINE CO., Painted Post. 
‘HGH PRESSURE BOILERS x 


TEP REGENT A TIVES. 
AND 


COMPLETE POWER PLANTS : 




























WAY — 





(Tandem Compound.) 





Reranton Supp! eis care r., Se ranton,Pa. 

Hoffman+Ru *2 Lake St., Chicago, ML 

Thos ‘k. Carey ‘ Bros. Cc 26 Light St., Bal- 
timore, Md, 











AMES IRON WORKS, omy 


38 Cortlandt St., New York City. | 
18 South Canal St., Chicago, Ill. 


50 Oliver St., Boston, Mass, 
1026 Filbert St., Philadelphia, Psa. 





(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


AND 


bls HOISTING ENGINES, 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WeEsTERN Brancu, 60 8S. Cana Street, CHICAGO 


“EXCELSIOR” 
Han. VALVES. 


THE BEST. 
Specially Designed for High Steam Pressure 


ADVANTAGES: 
Can be Re-packed Under Any Pressure 
Has Self-Locking Packing Nut. Can 
be Re-ground in Place. 


THE 
KELLY & JONES 
CO.. 


104 JOHN STREET, 
NEW YORK. 


} ORR & SEMBOWER, 














Write for Descriptive Circular. 














die © SHEARING. MACHINERY 
<< BOILER MAKERS ROLLS. 


meat 
DOTY Man UFACURING (Q 


| 3 4 _ J \ ra 
= (>) aS 
' alee 3: Wi (onfin 


























Weighs 48 lbs. and 
drills from % to 


DRY STEM. MOF res 


Simpson's Centrifugal ASA 244 inches diam- 


2 Steam Separator. REAMER eter. 
. a 
For Supplying Clean aon Dry Steam i 
to Engines, Dry Houses, etc. } Runs with Steam 
Place ienmnabie as close to engine Will work inany = —oR— 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be throwu by centrifugal 


Wa 6force against the outer walls, while the 
dry steam goes through the small holes 







position. Compressed Air. 
Eb 


to center of pipe. Steam can enter at 
H <A or B, as convenience may require; 
also used in conveying steam long dis- 
tanees, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 


Manufactured by 





Fifth and Buttonwood Streets, Philadelphia. ' ; J.G.TIMOLAT, 
§ E. B A +. et 3 “ 
THOMAS ORY, i tes fey i = poten, Mass. Ageat, Send for Circular 1 465 ~ aot W. Broadway, 











. SF. BROW’ WW, 


ENCINEERS, FOUNDERS & MACHINISTS, 


SHAFTING, PULLEYS, Estimates and Plans fur- 


nished for transmittin 
HANCERS, Etc. Power by . 


HORIZONTAL 


4 AND 

A VERTICAL 

= SHAFTING 
Also for Erecting same 







Friction Clutch Couplings. 


STEAM SIRENS, 
[WHISTLES] 
Send for Catalogue. 
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BROWN & SHARPE MFG. CO, 
MACHINERY AND TOOLS, 


PROVIDENCE, R. lI. 


The present is an excellent time to purchase machinery. 

Nothing can be gained by waiting. The price of the elements 
that make up the cost of machines will not be reduced. 

Something can be gained by buying now for the latest machinery 
enhances profits, and for some time, we believe, considerable profits will 
be made only in the best equipped shops. 

We look for further increase in the volume 
comparatively slow improvements in prices. 


of business, but anticipate 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E 
ExnutaNnp—CHAS. CHURCHILL & CO,, Ltd., 21 Cross St., Finsbury, London, E. C 
GermMany-SCHUCHARDTD & SCHUTTE, 59 Spandauerstrasse, Berlin, C. 
Geruany—G. DLECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
France —FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G. KREU TZBERG ER, 140 Rue de Neuilly Puteaux (Seine). 
Cuicaco, ILt.— FRED. A. RICH, 23 South Canal St. 
New York Citry—F. G. KRETSCH MER, 136 Liberty St., Room 503. 


MACHINE TOOLS. 


Complete Equipments. 


RAILROAD, GAR, LOCOMOTIVE 
AND GENERAL MACHINE SHOPS. 


(Small Tools) 















A/\ 








BRANCH HOUSES: 
NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH, 








THe NILES TOOL WORKS 0, 


HAMILTON, OHIO. 
— - —— 
Correspondence Solicited, 


CAR WHEEL 


BORER 











oe Wie. Jenkins. Standard Packing has been ~ ve 

ENKiNSS o> tested in all positions and under all actions of steam, 

JENKINS STANDARD PACKINe superheated steam, oils, acids, etc., and has never 

: failed to make a perfect joint when properly applied. 

q See that it is stamped ‘‘Jenkins Standard Packing” 
, and bears Trade Mark. 

JENKINS BROS. New York, Boston, Phiiadelphia, Chicago. 


WM, SELLERS & CO, Incorporated, 


PHILADELPHIA, PA, 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangings, Couplings, etc. 
~ INJECTORS FOR ALL CLASSES OF BOILERS, 


<} KINDS 

















Manufa: tured by 


. ™~ . r 
THE G. A. GRAY Co.., 
CINCINNATI, OHIO. 
THE FOLLOWING J. A, Fay & Egan Cx 24 South Canal Street, Chicage 
MACHINERY | Strong, Carlis'e & Pars y ( 198 Bank Street, Cleveland 
2. A. Kinsey & ¢ 7 West 4th Street, Cine taaatl 


MERCHANTS CARRY | Thos. K. Care v& id hes 


26 Light Street, Baltimore 
SAMPLES, L J. J. McCabe. 


dd ‘Dey Street, New Yc ork City 


TURRET [ATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


\. Metal-Working Machinery 


IN NEW YORK, 

Write for Complete List, Catalogue and Prices, 
LAIGHT AND GANAL STS., 
NEW YORK. 

Also 51 NORTH 7th ST., 
PHILADELPHIA, PA. 

















NO. 2 TURRET LATHE. 


THE GARVIN MACHINE CO,, 





PRATT & WHITNEY COMPANY, 








HARTFORD, CONN., U. S. A. 


Have the con- 


struction of Drop Hammers and made 


recently improved 
substantial reduction in the price of each 
size from 250 to 1,500 pound machine. 
Die Sinking, Milling and Profiling 
Machines and Trimming Presses are also 
Quotations will be given on application. 





offered at reduced prices. 


DOUBLE END WRENCHES. 





— || 





For Standard Hexagon Nuts 
Finished or Unfinished. _ 
‘DROP FORGED from BEST BAR STEEL = 
in Lengths from 6 to 24 inches. 
Taking NCuts for % up to and including Nuts for 13% inch bolts. 
N 


THE BILLINGS 2 SPENCER CO. 
HARTFORD, CONN. 
Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L, ROFFO, 58 Boulevarde Richard Lenoir, Paris. Pucsia—/. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


Eis, BORING MILLS. | 


IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashoro Manufacture (0. 7 



































SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUGING MOTION, 


The most Com 
plete, Compact 
and Reliable In 
dic ator Cures, for 
indicating hig? 
slow iestone tines 
now made. This 
instrument re il 
ceived at “ The 
World’s Colum rea 
bisn Exposition 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work 
manship and Fin 
ish, Reliability an d 
Efficiency. Send fo 
Special Pamphlet. 


Cuts, Photographs 


MANUFACTURERS OF 
and Prices furnished on application. 


ENGINE LATHES 
LOWELL, MASS., U.S. A. 





from 17 to 64 in. swing. 


FIFIELD TOOL Co.. 











UPRIGHT. DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


a _ TLO 


— i 
: ER, MAS: 


DROP FORGINGS 


fy 


arn 








J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vice-PREsIpENT 
F. B. ALLEN, Seconp VicEe-PRESIDENT 
J. B. Prerce, Secretary & TREASURE® 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


= 


¢\ ((—— 
= 





— WOOD WORKERS’ VISES 
















P..T, DEC. 5, 1882, 
PAT. DEC. 4, 1883. 
Fat. AUG. 25, 1885, 





We make the following sizes of 


HENDEY- NORTON LATHES, 


12”, 14", 16", ‘and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 
15’, 24” and 25” stroke. 

See our advertisement on page 538 of this paper. 


THE HENDEY MACHINE CO., Torrington, = 


18”, 20", 24”, 27 


Conn. 








j3/.M.CARPENTER &__— 


PAWTUCKET.R.|I. 


Losin & DIE 





